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HE FOLLOWING POINTS have been determined from 
experiments and practical feeding operations. They 

should be kept in mind and carefully followed in feeding 
cottonseed products to livestock: 

(1) Do not feed cottonseed meal to young calves. 

(2) Horses and pigs should be fed cottonseed products 
only in small quantities and then with great precaution. 

(3) Procure prices on high-grade and low-grade cottonseed 


meal and chdose the feed which supplies protein at the least 
cost. 


(4) For feeding cattle: ‘ 

(a) One pound of cottonseed meal is usually considered 
worth as much as 2 pounds of corn or its equivalent. 

(6) Heavy rations of cottonseed meal should be discon- 
tinued after 100 to 120 days when dry roughage is fed, and 
after 150 days when succulent feeds are used. 


(c) Cottonseed cake may be used profitably as a supple- 
mental feed for fattening cattle on pasture. 


(5) In sections where much corn, stover, fodder, timothy, 
’ ’ vw 3 





or other carbohydrate feed is used it is extremely important 
that some feed like cottonseed meal be used. 

(6) Cottonseed meal stimulates the appetites of fattening 
animals and causes them to consume more feed and likewise 
to make greater gains. 

(7) Cottonseed meal is a very valuable protein feed for 
dairy cows. One pound of good-quality cottonseed meal is 


usually considered equal to 2 pounds of wheat bran for milk 
production. 
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VALUE OF COTTONSEED PRODUCTS AS LIVESTOCK 
FEEDS. 


Cottonseed products have been used extensively for stock feeding 
in the South for many years. During more recent times their use 
has become general in many sections outside the Cotton Belt. The 
demand from foreign countries is strong, despite the fact that these 
products cost considerably more there than they do in this country. 
European feeders, as a rule, have placed more value on high-protein 
feeds than the average American livestock man. 

Another reason why cottonseed products are of such great im- 
portance, in addition to their high-protein content, is their immense 
production. Although the production of cotton has shown a slight 
decrease during the last 10 years, the decrease has not been so marked 
as has been the case with flaxseed, from which linseed meal ? is made. 
Several new protein feeds, like peanut cake, copra cake, and fish 
meal, have been offered on the market during the last few years, but 
with the average stockman they have not been received with so much 
favor as cottonseed meal or linseed meal, due in part to their un- 
known value. These newer products, however, promise to become 
of more importance in the future, because some of them have dis- 
tinct advantages over cottonseed products for certain classes of farm 
animals. 


COMPOSITION OF COTTONSEED PRODUCTS. 


There are a large number of cottonseed products used as livestock 
feeds. Both concentrates and roughages are included. All the con- 
centrate products have the same general characteristics and qualities, 
their chemical composition depending mainly upon the form of manu- 


1 This bulletin supersedes Farmers’ Bulletin 655, ‘‘Cottonseed Meal for Feeding Beef Cattle.’’ 
2 This product is also known as ‘‘oil meal,”’ and ‘‘new-process”’ and “old-process’”’ meal. 
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facture and the thoroughness in separating out the hulls. Among 
the more common cotton products used as feeds are cotton seed, 
cottonseed meal and cake, and cottonseed hulls. Table 1 gives 
analyses representing these products, which have been put on the 
market by manufacturers to conform to the definitions adopted by 
the Association of Feed Control Officials of the United States. 


TABLE |.—Composition of cottonseed products. 


[Pounds of nutrients in 100 pounds.]} 


Carbohydrates. 


ee ; Crude |~ ~~ |Fat (ether 
Product. Water. Ash. protein. | Nitrogen-| extract). 
Fiber. free 
extract. | 


Per cent. | Per cent.) Per cent. | Per ce it. Per cent. | Per cent. 
Cotton seed 6.6 3.7 21.7 19.7] 26.9 

Cottonseed meal: | 
Choice | 6. 5. § 3.3 0 | 
| 6.6 E 3.2 
; on 6.2 5. 37.3 3.6 
Cold-pressed cottonseed cake...........- ; 6. , 25. 24.0 

Cottonseed hulls. ‘ 8. 2.4 | 2 


> 


.6 
> 


! Furnished by the Bureau of Chemistry, United States Department of Agriculture. 


GRADES AND CLASSES OF COTTONSEED PRODUCTS. 


Formerly cotton seed (uncrushed) was used quite extensively as a 
feed for livestock. Its value as a source of cottonseed oil and its 
utilization for commercial purposes has greatly decreased the amount 
fed in the form of seed. Cottonseed products have taken the place of 
the seed as a feedstuff. Several feeding tests have indicated that 
1 pound of good-quality cottonseed meal is equal to nearly 2 pounds 
of cotton seed as a feed for fattening steers. Large rations of cotton 
seed tend to produce scours, but when used in quantities up to 5 or 6 
pounds there is little or no trouble from this source. 

Cotton seed contains about 21 per cent fat or oil and nearly 22 per 
cent crude protein. Compared with a good grade of cottonseed meal 
it contains about half as much protein and about two and one-half 
times the content of oil. J 

A ton of cotton seed will yield approximately the following quanti- 
ties of products:* ; 

Pounds. 
110 
514 


954 
URINE crt ee ee Skee ae ee oe a ee. Sent e. 303 


Loss in manufacture 


Cottonseed cake.is made from the residue which remains after 
the oil has been extracted from the seed. Ordinarily the greater 


* Average for the 5 years 1914-15 to 1918-19 as compiled by the Bureau of Markets, United States Depart- 
ment of Agriculture, from Bureau of Census figures and estimates. 
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part of the hulls is removed before the oil is extracted. When this 
is done the amount of crude fiber in the resulting cake is propor- 
tionately smaller. The hulled kernels are crushed, heated, and sub- 
jected to great pressure to remove the oil. The residue when of 
good quality should be a hard, boardlike cake of a yellowish color. 
The color is often an indication of the quality. The presence of hulls 
causes the cake to become dark. A dark color may also be caused 
by overheating during the pressing process or by fermentation, each 
of which lessens the feeding value. 

Cottonseed cake and cottonseed meal are practically one and the 
same thing; that is, the meal is the cake in a ground form. The 
meal is most commonly used, but the cake has a distinct advantage 
in certain cases. European buyers show a preference for the cake 
for the reasons that there is less loss in handling, it is easier to judge 
the quality, and because the cake is better adapted for feeding alone 
or on the ground. 


Fic, 1.—Tennessee steers, fattened chiefly upon cottonseed meal and silage. (Courtesy of the Tennessee 
Experiment Station.) 


In the United States the cake is preferred by men who feed their 
‘rattle in the open where the wind may blow the meal away. On the 
range or pasture the cake is often broken up and fed in troughs or 
spread upon the ground. If meal were used, the loss in feeding in 
this manner would be very large. 

There are many grades and classes of cottonseed products sold on 
the market. The grades as classified and described by the Associ- 
ation of Feed Control Officials of the United States are as follows: 


1. Cottonseed meal. 
. Choice cottonseed meal. 
. Prime cottonseed meal. 
. Good cottonseed meal. 
. Cottonseed feed. 
. Cold-pressed cottonseed (cake). 
. Ground cold-pressed cotton seed. 
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Cottonseed meal is a product of the cotton seed only, composed principally of the 
kernel with such portion of the hull as is necessary in the manufacture of oil; provided, 
that nothing shall be recognized as cottonseed meal that does not conform to the fore- 
going definition and that does not contain at least 36 per cent of protein. 

Choice cottonseed meal must be finely ground, not necessarily bolted, perfectly 
sound and sweet in odor, yellow, free from excess of lint, and must contain at least 
41 per cent of protein. 

Prime cottonseed meal must be finely ground, not necessarily bolted, of sweet odor, 
reasonably bright in color, yellow, not brown or reddish, free from excess of lint, and 
must contain at least 38.6 per cent of protein. 

Good cottonseed meal must be finely ground, not necessarily bolted, of sweet odor, 
reasonably bright in color, and must contain at least 36 per cent of protein. 

Cottonseed feed is a mixture of cottonseed meal and cottonseed hulls, containing 
less, than 36 per cent of protein. 

Cold-pressed cotton seed is the product resulting from subjecting the whole wnile- 
corticated cotton seed to the cold-pressure process for the extraction of oil, and includ:s 
the entire cotton seed less the oil extracted. 

Ground cold-pressed cotton seed is the ground product resulting from subjecting 
the whole undecorticated cotton seed to the cold-pressure process for the extraction 
of oil, and includes the entire ground cotton seed less the oil extracted. 


Cottonseed hulls are the roughage product of cottonseed-oil 
manufacture. The hulls are removed from the cotton seed before the 
oil is extracted. They have a very low-protein content and should 
be fed only in connection with protein-rich feeds. As a roughage 
the hulls have a lower feeding value than oat straw or corn stover, 


but are valuable where no other roughage is available. This product 
is used extensively in the South, especially for steer feeding. 

Cottonseed-hull bran is ground cottonseed hulls from which the 
lint has been removed. The feeding value of the bran is not appre- 
ciably greater than that of ordinary cottonseed hulls. 


POISONOUS EFFECTS OF COTTONSEED PRODUCTS. 


Cottonseed products, though valuable feeds, are not always safe 
feeds, especially when fed to certain animals. Experience has shown 
that their use as a feed for young calves and pigs may result fatally. 
Just what causes the harmful effects is not known. The products 
may be used for a limited time with no visibly harmful effects, but 
their continued use may be fatal. Until more is learned concerning 
the toxicity of cottonseed meal, it is well to feed it sparingly and 
with extreme caution to young calves and pigs. It is less harmful to 
older cattle, but when fed continuously and in large amounts for long 
periods it may also prove to be harmful even to them. Formerly 
steers were frequently fed, in the vicinity of cotton-oil mills, as much 
as from 12 to 15 pounds of cottonseed meal per head per day. Asa 
result of such heavy feeding many became blind, exhibited a stag- 
gering gait, and occasionally the legs swelled below the hocks. 
Some died. while others ceased to gain in weight, went off feed, and 
then rapidly lost flesh. Even though the feed was changed much 
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trouble was experienced in getting the animals back to a normal 
appetite and a thrifty condition. Horses and mules may also be 
seriously affected by the toxic properties of cottonseed meal when 
it is used in more than limited amounts. 

Cottonseed meal, fed in small or moderate amounts, is constipat- 
ing. For that reason it should be used with more laxative feeds, 
such as silage, and as a supplement to other concentrates. Its 
rational use with a variety of feeds will usually overcome the difficulty. 


ECONOMY OF USING HIGH-GRADE COTTONSEED 
PRODUCTS. 


Cottonseed products containing a high percentage of protein com- 
mand relatively high prices, but judged from the cost of the protein 
contained, they are comparatively cheap. Some feeders prefer to 
buy the lower-grade products, believing them to be more economical 
than the better grades. From the standpoint of the cost of the pro- 
tein in the feeds such men are usually deceiving themselves. These 
products are usually purchased for their protein content and prices 
paid should be based on the protein contained in them. To show 
the value per pound of the protein in feeds at various prices and 
containing varying guaranteed analyses of protein, Table 2 has been 
prepared. 


TaBLE 2.—Cost of protein per pound in feeds at various prices per ten. 


Per cent of protein in feeds. | 
Cost | 
of feed | 
per 
ton. 


Cost per pound of protein. 


! 
s.| Cents. Cents.| Cents. Cents. Cents. 
5. 23 47 3.91 3. .29 
| 6.25| 5.36| 4.69 4.16) 3.95 
5| 7.29) 6.25) 5.47 .86 | 4.61 
3) 8.33| 7.14| 6.25| 5.55| 5.26 
9.38 | 8.03] 7.03 6.25] 5.92 
.42| 8.93 .81 |) 6.5 3. 58 
9, 82 59 . 6 . 24 
| 71 ¥ .33| 7.89 
. 67 B| 9. 55 
2.50} 10.94 | 9. 9. 21 
i .39 | 11.7: 41 | 9.87 
| 16.67 | 14.28 | 12.: 11 | 10.53 51 9. 

7 5.18 | 13. .80 | 11.18 .36| 9.88] 9. 

>. 07 | 14.06 | 12.2 84 97 - 48 |10. 
3.43 | 14.84 | 13.19 | 12.50 5 04 110.55 | 
86 | 15.62 | 13.89 | 13.16 1g aoro 11 | 


0 JO IID HF ON SU G8 BD 





The poorer grades of cottonseed meal or cake usually sell only a 
little lower than the prices for the higher-grade products. By ob- 
taining commercial prices on both high-grade and low-grade products 
and referring to Table 2, one can ascertain approximately which 
feed will provide protein at the least cost. It must be remembered, 
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however, that the feeding values of different feeds having essentially 
the same coefficients of digestibility are not exactly proportional to 
their respective protein contents. A low-protein feed usually has 
a higher content of carbohydrates, which may partially make up in 
feeding value for the difference in protein content. 

Good cottonseed meal contains three times as much digestible 
protein and as much digestible carbohydrates and fat combined as 
there is in wheat bran. One pound of cottonseed meal will balance 
ais: much corn as 3 pounds of bran. 

Sometimes the analysis of cottonseed meal offered for sale is given 
on the tag in terms of nitrogen or of ammonia, or it may be quoted 
in those terms by feed dealers. One may readily determine the 
protein content by using the following factors: 

Multiply the nitrogen by 6.25. For example, if the analysis is 
given as 6 per cent nitrogen, then the pounds of protein in 100 
pounds of the meal will be 66.25, which is 37.50. This means 
that it is a good grade of meal. 

If the analysis is given in terms of ammonia, multiply the per cent 
of ammonia by 5.15. For example, if the analysis is given as 7.5 
per cent ammonia, the protein in 100 pounds of the meal will be 
7.55.15, which is 38.62, meaning that it is a good grade of meal. 


COTTONSEED PRODUCTS FOR VARIOUS CLASSES OF 
LIVESTOCK. 


The rations given in the succeeding pages may be used as the 
average and may be adjusted to suit local conditions. If the sug- 
‘gested rations can not be used, one may substitute other feeds of 
the same general character as those included in the rations outlined. 
These rations are primarily designed to show the proper proportions 
in which to use cottonseed products and no attempt is made to cover 
all conditions. 

In discussions of feeding cottonseed products, the quantities for 
the different classes of animals are given in pounds. While it is 
important to weigh the meal as fed, yet it may be entirely satis- 
factory merely to weigh at frequent intervals the contents of a cer- 
tain measure or vessel. Table 3, giving weights and measures, may 
be helpful along this line. 


TaBLe 3.—Equivalent weights and measures of cottonseed products. 


One quart One pound 
Pp t. . 
roduc weighs— measures— 


Pounds. Quarts. 
Cotton seed 0.8 


in . . cn Wn bites donee tu saeeeeuh ress osha ske tres ta dded aeeewenkh 1.5 
IRS Win wh ks a ane yt ond add ehn Gas ah dne bedse ee than cena el 3 
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FATTENING CATTLE. 


It is for fattening cattle that cottonseed concentrates serve their 
greatest usefulness. A very large percentage of cottonseed feeds is 
used for cattle fattened for market. The usual feeding period for 
this class of cattle is from 90 to 120 days, and during that period 
comparatively large quantities of cottonseed cake or meal are used. 
When steers are not fed more than 7 pounds of cottonseed meal a 
day, they can usually be fed from 100 to 120 days without showing 
any signs of cottonseed-meal poisoning. If silage or other succulent 
feed is given as roughage, the meal can be fed longer without harmful 
results. 

When cattle are fed a ration composed only of cottonseed hulls 
and meal, they usually make good daily gains for the first 60 days, 


bia, 2.—These fat yearling steers, fed in West Virginia, received a ration of silage and cottonseed meal. 


after which the gains diminish rapidly, and after 90 to 100 days 
they are seldom satisfactory. For a short feeding period cottonseed 
hulls and meal give satisfactory results. If the roughage is silage 
instead of hulls, the daily gains are more nearly uniform throughout 
the feeding period, and if care is used in feeding the meal it can be 
fed for 150 days without ill effects. 

In many of the leading cattle-feeding sections of the Corn Belt 
cottonseed meal is used extensively, especially as a supplement to 
silage. Where alfalfa is grown successfully, as in the western part 
of the Corn Belt, little or no cottonseed meal is used. Not only has 
it proved to be economical for fattening cattle in the winter, but many 
feeders use the cake as a supplement to grass. Its use in most feeding 
sections is limited to 3 or 4 pounds a day for cattle averaging 1,000 
pounds live weight. 

One reason why cottonseed meal is highly prized for feeding cattle 
is that it puts on a glossy finish, which makes them sell better than 

10529°—20——2 
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cattle having harsh, rough coats. There is also a tendency for cattle 
receiving cottonseed meal to put on a smooth, even covering of firm 


fiesh. 


Suggested rations for fattening steers averaging 1.000 pounds in weight. 


LATION 1. ‘RATION 3. 
Pounds. Pour 


Corn (or sorghum) silage. ........... Sorghum (or kafir) silage........... 
WDE RON ia 6 lp a Sos sia Bose Ses a Grass hay or stover 
Cottonseed meal or cake... .....-.-. 
Kafir (or milo) chops..........--.- 


RATION 2. RATION 4. 
Wet beet pulp 80 Sorghum silage 
Prairie hay Grass hay or stover 
DERI 5825. Oe os 55', co wava mene VeLVet DORIS IN BOG. ve. cece cows «3 
Cottonseed meal Cottonseed meal 


STOCK CATTLE. 


For stock cattle the use of cottonseed meal is ordinarily confined 
to the winter period, and then only in amounts sufficient to add to 
the ration the protein required. It is especially valuable to use in 
connection with cheap roughages and silages which are highly car- 
bonaceous feeds. For stock cattle weighing 500 to 750 pounds, 
from 1 to 2 pounds of the meal is enough to balance properly most 
roughage rations. When legume hays are used the cottonseed 
meal may: be materially reduced and sometimes entirely eliminated 
to advantage. If alfalfa or clover constitutes half or more of the 
roughage ration, there is little or no need for the use of additional 
protein-rich feeds. 

Few combinations are more economical than a ration of corn silage 
and cottonseed meal for wintering stock cattle. One to two pounds 
of cottonseed meal combined with whatever silage stock steers will 
eat will keep them in good, thrifty condition and cause them to make 
a profitable gain. The cost of wintering such cattle can usually be 
lessened by permitting the steers to run in the stalk fields and giving 
them feed at night only. Straw and other roughages which can not 
be used to advantage in any other way may be fed with silage and 
cottonseed meal. 


Suggested rations for wintering stockers averaging 750 pounds in weight. 


Ration |. Ration 3. 
Pounds Pounds. 
Corn (or sorghum) silage 2% Corn stover silage 25 


Oat or wheat straw........ Unlimited. | Grass hay. ... 
Cottonseed meal 4 to 14 Cottonseed meal 


RATION 2. RATION ‘41. 
Corn (or sorghum) silage.... 25 | Cottonseed cake. .............- 
ONRO OR EDD <2. an Saenn'n = 59 5 2 Silage, to supplement winter 
Cottonseed meal ONE So ese Secs oe 15 to 20 
Straw or stover . Unlimited. 
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BREEDING CATTLE. 


In feeding cottonseed meal to beef cows, two classifications may be 
made—dry cows and cows that nurse calves. The dry cows may be 
handled in much the same manner as stock cattle. The amount of 
cottonseed meal that should be fed to this class of cows depends on 
the other feeds used. Some feeders use excessive quantities of cotton- 
seed meal, causing the cost of the ration to become uneconomically 
high. From 1 to 14 pounds of cottonseed meal may be fed daily 
with other feeds, such as corn silage and good hay. Where corn 
silage is available, a good ration for breeding cows would be 25 to 
30 pounds silage, from 1 to 1} pounds cottonseed meal or cake, and 
other roughage, such as stalk fields, corn stover, hay, or straw. 

Cows that are nursing calves should receive more protein supple- 
ments than dry cows, but the amounts fed should not be greater 
than is necessary to balance properly the other feeds, which may 
consist largely of roughages. Ordinarily beef cows raising calves 
are fed not more than 2 pounds each daily, and then only during 
the winter period. 


Suggested rations for wintering beef breeding cows averaging 1,000 pounds in weight 


Ration 1]. RATION 3 


oo. 
Pounds. Pounds. 


CONE a5 cette ea: 25 to 30 Grass hay or stover 18 to 20 
Cereal straw or stover...... Unlimited. ‘ottonseed meal or cake...+ 1} to 2 


Co see » ede t 
ottonseed meal . eee | to 14 ays 


ia: aa ‘ dae 7 a “ 
XATION 2. Kafir (or milo) silage........ 30 to 35 
Corn (or sorghum) silage.... 25 to 30 Kafir or milo stover or cereal 
Cottonseed meal straw Unlimited. 


Winter pasture. (‘ottonseed meal or cake.... 14 
CALVES.‘ 


It is well not to use cottonseed meal at all until the calf is 3 to 4 
months old, and then only in a limited way. By the time the calf 
is 1 year old it may be eating from 4 to 14 pounds a day with com- 
parative safety. For young calves, linseed meal is by far a better 
feed and is to be preferred. Contrasted with cottonseed meal, lin- 
seed meal contains no toxic substances, and the high content of 
mineral matter makes it especially valuable for young stock of all 
kinds. Cows suckling calves may be fed cottonseed meal in moderate 
amounts without any detrimental effect to the calves. 


DAIRY COWS. 


Dairy cows are often fed comparatively large quantities of cotton- 
seed products, sometimes for long periods of time. The amount of 
cottonseed meal to use should be regulated partly by the production 


4 Thoseinterested in beef production should send for Farmers’ Bulletin 1135, ‘‘The Beef Calf, Its 
Growth and Development,’”’ and Farmers’ Bulletin 1073, ‘‘Growing Beef on the Farm.” 
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of butterfat and the nature of the other feeds used. One must re- 
member also that cottonseed meal or cake is constipating and should 
be used with more laxative feeds, such as linseed meal, wheat bran, 
silage, or roots. When used in large quantities for dairy cows it 
produces hard, tallowy butter, light in color and poor in flavor. 
When used in moderate amounts the quality of the products need not 
be impaired and in many instances can be improved if the other feeds 
tend to produce soft butter. The cottonseed products are heavy, 
concentrated protein feeds and for best results should be used with 
lighter and more bulky feeds. For average dairy cows the use of 
cottonseed products should be limited to 2 or 3 pounds a day when 
used in connection with other concentrates. 


Suggested rations for a 1,000-pound dairy cow, giving 25 pounds of 4 per cent milk daily.° 


Ration 1. ° Ration 3. 
Pounds. Pounds. 


Clover hay Barley (or oat) hay 

Corn (or sorghum) silage........... 35° Clover or alfalfa hay 
Ground corn 3 Dried beet pulp (soaked) 
Wheat bran Cottonseed meal 
Cottonseed meal 


Ration 2. RaTIon 4. 


MOOG TEBRAMEID) 2 «2 55 36S. ssi esses 20 Corn (or sorghum) silage........... 
PERRIN Sete ee sls cic e Sp se oats» NS. BBP NANE 5oo 05 o banakeS ease ia este 
Corn-and-cob meal o. COP CHOON. oo ccccen se code Seeesaie 
Crushed barley Cottonseed meal 

Cottonseed meal... ......<..5..6<- 


BULLS AND YOUNG STOCK. 


It is not advisable to feed bulls more than a very limited ration of 
cottonseed meal; many practical stockmen say that it impairs the 
breeding qualities of the animal. Bulls should receive a sufficiency 
of protein-rich feeds, but cottonseed meal should be used only in 
moderate amounts. Throughout the winter it may be used for the 
bull to the extent of 14 or 2 pounds along with other concentrates, 
such as bran, corn, and oats. 

It is highly important that young stock of both beef and dairy 
breeds intended for breeding purposes be supplied with an abundance 
of protein and mineral matter. Although cottonseed products are 
not so valuable as linseed meal for this purpose, they are especially 
valuable as asource of protein. As previously stated, their use should 
be very limited before the calves are 4 months old, but may be in- 
creased to 14 pounds by the time the animal is a year old. 


6 Those desiring detailed information on this subject should send for Farmers’ Bulletin 743, “The 
Feeding of Dairy Cows.” 
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HOGS. 


As stated, hogs are especially susceptible to poisoning from cotton- 
seed meal. Cottonseed products to the extent of one-fourth of the 
concentrate ration have been used for short periods of 40 days or less, 
frequently without harmful effects. But usually if the cottonseed 
meal is fed for more than 5 or 6 weeks, harmful results will follow. 
By decreasing the amount of meal, or by supplying pasture or other 
succulent feeds, the poisoning may be delayed. As yet no satisfag- 
tory way of neutralizing the poison has been found. It would be 
well for the experienced as well as the inexperienced swine feeder to 
let cottonseed meal alone and use such safe protein feeds as tankage, 
fish meal, linseed meal, and skim milk. 

Before the use of cottonseed meal became general, cattle ‘feeders 
believed that hogs following the steers in the feed lot might become 
poisoned, Experience has shown, however, that no detrimental re- 
sults follow this practice. Evidently the toxic substances have be- 
come neutralized in the process of digestion. When the meal or 
cake fed to the cattle is not accessible to the pigs, there is no danger 
that the pigs will be poisoned by eating the waste feed in the drop- 
pings. 

HORSES. 

Cottonseed meal has met with considerable disfavor among horse 
feeders because they say it causes digestive disorders. There may be 
considerable truth in this statement, because many horses have been 
killed by the feeding of excessive quantities of cottonseed meal. In 
too many cases, however, the quality of cottonseed meal has not 
always been the best or the quantity safeguarded. Horses are very 
susceptible to injury from eating moldy feed and this applies particu- 
larly to the use of cottonseed products. In the South, plantation 
owners often feed their mules on cottonseed meal in conjunction with 
corn, with apparently good results. Quite often it is used in connec- 
tion with blackstrap molasses and grain. 

The use of cottonseed meal for horses and mules can be recom- 
mended only in limited quantities, and then care must be exercised 
in securing cottonseed meal of good quality. Horses should be 
started on the meal gradually and it should always be used as a sup- 
plement to a carbonaceous feed, such as corn. The meal is not 
relished by horses and, being unpalatable, it should be well incor- 
porated with other feeds. While it has been fed in larger .quan- 
tities in a few cases, the best results may be obtained by limiting the 
amount to 1 pound per 1,000 pounds live weight, and by giving special 
attention to the horses receiving the cottonseed meal. 
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Suggested rations for a 1,000-pound horse at medium work, 


Ration 1. Ration 3. 
Rolled barley 
Timothy hay | Oat hay 
Cottonseed meal 2 | Cottonseed meal 


NATION 4, 
Shelled corn Shelled corn 
Molasses 2 | Wheat bran 
Grass hay 3 ~| Cottonseed meal 
Cottonseed meal | Timothy hay 


SHEEP. 


In feeding sheep it is highly important to balance properly the 
rations used. Protein-rich concentrates can be used advantageously 
for this purpose. Cottonseed meal and cake have been used for 
fattening sheep with fairly satisfactory results, but not so extensively 
as linseed meal. In limited quantities it may be used to advantage. 

Cottonseed meal and cake are also used to advantage in limited 
quantities for breeding ewes. One-half pound a day meets their 
requirementse. 

Sheep should be started on cottonseed products in small quantities. 
Lambs when on full feed should receive not more than one-third of a 
pound a day when fed no other concentrates, and only one-eighth to 
one-fourth of a pound in combination with other grains. It is advis- 
able to use cottonseed meal in connection with corn, oats, or similar 
grain. Sheep usually relish cottonseed cake more than the finely 
ground meal. 


Suggested rations for 60-pound fattening lambs. 


LATION 1. ' RATION 3. 
Pounds. | Pounds. 
Shelled corn 1.0 | Corn silage 
Grass hay ; Barley 
Cottonseed meal .3 | Cottonseed meal 
Clover hay 
RATION 4. 
Wet beet pulp 
Barley 
Corn silage .6 | Cottonseed meal 
Cottonseed meal .2 | Prairie hay 


COTTONSEED MEAL OR CAKE FOR PASTURE FEEDING. 


For years feeders, of the Southwest particularly, have used cotton- 
seed cake for feeding steers on pasture in the fall and winter (at times 
when the grass was covered with snow) and also during periods of 
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grass shortage. The fattening of cattle on grass with cottonseed 
cake during the spring and summer months has during more recent 
years been found to be an economical practice. The cake is usually 
preferred to the meal for grass feeding. In regard to feeding cake 


in preference to meal, a former publication of the bureau is here 
quoted: ° , 


There are several advantages in feeding cake in place of meal, especially in sum- 
mer feeding. A rain does not render the cake unpalatable, but it will often put 
the meal in such a condition that the cattle will not eat it. Again, no loss is incurred 
with the cake during windy days, whereas the meal, when fed in the open pasture, is 
sometimes wasted on account of the high winds. Furthermore, the cake requires 
chewing before being swallowed and therefore must be eaten very much slower than 
the meal, so when a number of steers are being fed together the greedy one has little 
chance to get enough cake to producescours. When cottonseed meal is fed, the greedy 
steer often scours, because he can bolt the meal and get more than his share; this 
not only injures the steer but makes the bunch “‘feed out” unevenly. 


In experiments conducted in the Southeast by the Bureau of Animal 
Industry in which the cake was fed in troughs in the pasture, it wasfound 
after several years’ work that the feeding of cottonseed cake to cattle 
on pasture caused the cattle to fatten more rapidly, to develop 
greater finish, and to make greater profits in most cases than with 
similar cattle which received pasture alone. The value of the 
cake as a supplement to pasture, of course, depends to a consider- 


able extent upon the nature of the pasture grasses, its use for legumes 
not being so profitable as with true grasses. As a rule, however, 
the feeding of cottonseed cake ‘on good grass pasture is not highly 
profitable. The stage of maturity of the grass is also of significance 
in this connection, because dry, mature grass is of a more car- 
bonaceous nature than grass in earlier stages of growth. 


EXPERIMENTAL RESULTS SHOWING THE VALUE OF 
COTTONSEED PRODUCTS IN RATIONS. 


VALUE OF PROTEIN SUPPLEMENT FOR STEER FEEDING. 


Numerous experiments have conclusively shown the value of 
protein supplements when added to rations deficient in protein. 
The following summary covers four experiments, averaging 132 
days, with 2-year-old steers, in which a nitrogenous supplement 
was added to a ration of corn and a carbonaceous roughage. 

The addition of the protein supplement increased the average 
daily gain 0.60 pound a day and reduced the total concentrates 
required to produce 109 pounds gain from 1,082 pounds to 862 
pounds and the roughage from 522 pounds to 402 pounds. 


6 From Bureau of Animal Industry Bulletin 131 ‘‘Beef Production in Alabama.” 
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Taste 4.—Summary of four feeding experiments showing the value of a protein 
supplement.' 
Feed per 1(0 pounds gain 
| aoe . ee 
Number | Average Concentrates. | 
Ration. of daily ie 
steers. mi oo ~| Carbon- 
Protein | 2ccous 
supple- Poushage. 


ment. 
' | 


Pounds. | Pounds. | Pounds. | Pounds. 
Corn and carbonaceous roughage..................--- | 44 | 1. 60 5 
Corn, protein supplement, and carbonaceous roug}h- | 

i vcccerkisctenss PC ineecee thar hau seat aenee teas ke 3 54 


2.20 | 766 





1 Bulletin references: Illinois Experiment Station Bulletin 83; Indiana Experiment Station Bulletin 
115; Nebraska Experiment Station Bulletins 90 and 93. 


Fic. 3.—Inspecting cattle and hearing reports ‘of experimental work at Canton, Miss, The steers were 
fattened largely on silage and cottonseed meal. 


COTTONSEED MEAL COMPARED WITH OTHER CONCENTRATES FOR 
DAIRY COWS. 


At the New Jersey station 4 cows were fed for 66 days on a ration 
of corn silage and corn stover, with either cottonseed meal alone 
or a mixture of equal parts of wheat bran and dried brewers’ grains 
for the concentrate allowance, the latter being fed alternately, with 
the result shown in Table 5. 


Taste 5.—Summary of feeding experiment showing relative value of cottonseed meal 
and other concentrates.' 


Average daily yield 


{ 
Milk. | Butterfat. 





Ration 1: 
Corn silage 
Corn stover..... 
Cottonseed meal 


Pounds, Pounds. 
Ration 2: 


Corn stover... 
Wheat bran 


1 From New Jersey Experiment Station Report for 1903. 














Feeding Cottonseed Products to Livestock. 17 





In this experiment 4.5 pounds of cottonseed meal were found to 
be practically equal to 5 pounds of wheat bran and 5 pounds of dried 
brewers’ grains. Most dairymen conclude that 1 pound of good- 
quality cottonseed meal is equal to 2 pounds of wheat bran for milk 
production. 


PASTURE SUPPLEMENTED WITH COTTONSEED CAKE. 


TaBLE 6.— Value of cottonseed products as a supplement to pasture in steer feeding.' 












Daily 


erage ‘ | Sel 
, Rati = Tee | ration of | _. Profit 
ot. ation. daily | concen- | Price o per Steer 
gain. trates | th 





Pounds. | Pounds. 
WOR oiec2. I IN oie si eck ais Wet ecdecsanes $3. 66 | $2. 86 
Lot B...... Pasture plus cottonseed cake . . 2.32 3.31 4. 53 10. 42 









' From Bureau of Animal Industry Bulletin 131. 


The addition. of 3.31 pounds of cottonseed cake a day as a supple- 
ment to the grass mcreased the daily gain 0.80 pound or from 1.52 
to 2.32. The use of the protein supplement increased the selling 
prices of the cake-fed cattle, so that they made a greater profit 
than the cattle receiving grass alone. (See Table 6.) 








COTTONSEED MEAL AS A SUPPLEMENT TO CORN AND A CARBONA- 
CEOUS ROUGHAGE FOR FATTENING LAMBS. 
















In Table 7 the results of four experiments, averaging 80 days, 
show the effect of adding cottonseed or linseed meal to a ration of 
timothy hay and corn. 


TABLE 7.—Effect of cottonseed meal or linseed meal as a supplement to timothy hay and 
corn for lambs." 





Feed for 100 pounds 
gain. 
- Daily E EPs 2 
Ration. gain. oun 
Concen- se 
trates. Hay. 


| 
| | ‘ 
Pounds. | Pounds. | Pounds. Pounds. 
OMIM ces $s ccc ewGnk Adakeewas ond Sak t anaes oma Dawdehusmarioe “toh | } 
Timothy hay ; - 1.0 0. 23 520 | 448 


WadM oe, hc, Pees ahs Oy oe aie od cea 
Timothy hay 
Cottonseed (or linseed) meal 





- 32 
1.0 -30 463 | 334 


1 From Ohio Experiment Station Bulletin 245, Minnesota Experiment Station Bulletin 31, and Indiana 
Experiment Station Bulletin 162. 







The use of a small quantity of protein-rich concentrate increased 
the daily gains 30 per cent and made a saving of 57 pounds of con- 
centrates and 114 pounds of roughage per 100 pounds gain. 
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LINSEED MEAL AND COTTONSEED MEAL FOR FATTENING SHEEP. 


TABLE 8.—Summaries of sheep-fattening experiments showing comparative value of lin- 
seed meal and cottonseed meal.' 


|Feed for 100 pounds 
gain. 
Ration. | 
| Concen- 
trates. 





Ohio station, 112-day trial: 
Loti. 40lambs s. | Pounds. | Pounds. | Pounds. | Pounds. 
Linseed meal... Bs | 
Shelled corn.. 65 0.30 | 397 497 
Clover or alfal fe f 
Lot 2. 40lamhs— 
Cottonseed meal........... 
Shelled corn aaa 
Clover or alfalfa hay... .... ioe sweeeeeecvaae een 
Missouristation, 98-day trial: 
Loti. 20 yearling wethers 
Linseed meal... sis ka 
Shelled corn... diate was oe etehnnaeee 
Clover hay ives ze ean tela 
Lot 2. 20 vearling wethers 
Cottonseed meal ee aa date wae lots eau sart 
Ee ae dreds eKtuvalk 
Clover hay... aetee inven ae 





78 24 | 511 








1 From Ohio Experiment Station Bulletin 179 and Missouri Experiment St-tion Bulletin 115. 


In the trials listed in Table 8 cottonseed meal and linseed meal 
showed substantially the same value for balancing the rations of 
fattening lambs and wethers. Whether to use cottonseed or linseed 


meal as a protein supplement for fattening sheep depends to a very 
large extent upon their relative prices and availability. 


O 
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N REGIONS where much corn, stover, fodder, timothy, 

or other carbohydrate feed is used, it is important to 
use some feed that is high in protein, such as cottonseed 
meal. 


Cottonseed meal stimulates the appetite of fattening 
animals and causes them to consume more feed and likewise 
to make greater gains. 


Cottonseed cake or meal may be used satisfactorily as a 
supplemental feed for fattening beef cattle on pasture. 


Cottonseed meal is a very valuable protein feed for dairy 
cows. One pound of good-quality cottonseed meal furnishes 
as much digestible protein as 3 pounds of wheat bran. 
Like wheat bran, cottonseed meal is high in phosphorus. 


For high-producing dairy cows, however, the addition 
of cottonseed meal to rations of the type mentioned renders 
them satisfactory only so far as the protein requirement is 
concerned. 


Hogs may be fed cottonseed meal in limited quantities 
as a protein supplement. 
Horses may be fed cottonseed products only in small 


quantities and then with great caution. 


Procure prices on various grades of cottonseed meal 
or cake and choose the feed which supplies a pound of 
protein at the least cost. 










Washington, D.C. Issued November, 1920. 
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FEEDING COTTONSEED PRODUCTS 
TO LIVESTOCK 
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bandman, Animal Husbandry Division, Bureau of Animal Industry 
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VALUE OF COTTONSEED PRODUCTS AS LIVESTOCK FEEDS 
OTTONSEED PRODUCTS have been used extensively for 


stock feeding in the South for many years. During more 
recent times their use has become general in many sections outside 
the Cotton Belt. The demand from foreign countries is strong, de- 
spite the fact that these products cost considerably more there than 
they do in this country. European feeders, as a rule, have placed 
more value on high-protein feeds than the average American live- 
stock man. 

Another reason why cottonseed products are of such great im- 
portance, in addition to their high protein content, is their immense 
production. Although the production of cotton has shown a slight 
decrease during the last 10 years, the decrease has not been so marked 
as has been the case with flaxseed, from which linseed meal ' is made. 
Several new protein feeds, like peanut cake, copra cake, and fish 
meal, have been offered on the market during the last few years, but 
with the average stockman they have not been received with so much 
favor as cottonseed meal or linseed meal, due in part to their un- 
known value. These newer products, however, have some character- 
istics that are making them of value in livestock feeding. 


COMPOSITION OF COTTONSEED PRODUCTS 


There are a large number of cottonseed products used as livestock 
feeds. Both concentrates and roughages are included. All the con- 
centrate products have the same general characteristics and qualities, 
their chemical composition depending mainly upon the form of 
manufacture and the thoroughness in separating out the hulls. 
Among the more common cottonseed products used as feeds are cot- 





1 This product is also known as “‘oil meal,’”’ and ‘‘new-process”’ and “‘old-process’’ meal. 
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tonseed, cottonseed meal and cake, and cottonseed hulls. Table 1 
gives analyses representing these products, which have been put on 
the market by manufacturers to conform to the definitions adopted 
by the Association of Feed Control Officials of the United States. 


TABLE 1.—Composition of cottonseed products ' 


[Pounds of nutrients in 100 pounds} 





eee - | — l 
Carbohydrates | 
, | Crude | ~*'|.. + \Fat(ether 
| 
Product Water Ash | protein Nitrogen-| extract) 
Fiber free 
extract 


| 
| 
| 


Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
18.9 . 3 | 
| 
| 


CMNOIINNG isn sdb ts ache cnscsaseancdeged 9.1 4.0 | 19. 6 28.3 20. 
Cottonseed meal and cake: | | 
41 per comt protein... .....-...-...-.-- 1A 5.7 | 41.7 10.0 28. 4 | 7.1 
38.6 per cent protein. --................ 6.9 5.9 | 38. 8 12.2 29.4 6.8 
36 per cent protein. -................-- 7.3 5.8 | 36. 8 | 13.5 30.0 | 6.6 
Cold-pressed cottonseed-.--.--........----- 6.9 4.2 | 27.5 | 24.2 30. 2 7.0 
8.7 2.6 3.5 46. 2 38. 0 1.0 





SE EES fr cbccacerscreesacoeoene | 


1 Furnished by the Bureau of Chemistry, United States Department at Agriculture. 
GRADES AND CLASSES OF COTTONSEED PRODUCTS 


Formerly cottonseed (uncrushed) was used quite extensively as a 
feed for livestock. Its value as a source of cottonseed oil and its 
utilization for commercial purposes has greatly decreased the amount 
fed in the form of seed. Cottonseed products have taken the place of 
the seed as a feedstuff. Several feeding tests have indicated that 1 
pound of good-quality cottonseed meal is equal to nearly 2 pounds 
of cottonseed as a feed for fattening steers. Large rations of cotton- 
seed tend to produce scours, but when used in quantities up to 5 or 6 
pounds there is little or no trouble from this source. 

Cottonseed contains about 20 per cent each of fat or oil and crude 
protein. Compared with a good grade of cottonseed meal it contains 
about half as much protein and about three times the content of oil. 

A ton of cottonseed will yield approximately the following quanti- 
ties of products: 





Pounds 

TE OS MOTTE MIE, os ok ak a cc pid ed oie gna E sine 110 
Wa Ce an ang RoR ome eae cae dao es es 514 
eer rence ot Ne NS Sd ed Ue jousdehy ges 954 
MRM Poo she Ne re hee 4 303 
Dirt and loss in manufacture: 2.2 gi Selle léile: 119 
WOR ce cme imsed Pesce sewiw wa poexnad aye 2, 000 


Cottonseed cake is made from the residue which remains after 
the oil has been extracted from the seed. Ordinarily the greater 

art of the hulls is removed before the oil is extracted. When this 
is done the amount of crude fiber in the resulting cake is propor- 
tionately smaller. The hulled kernels are crushed, heated, and sub- 
jected to great pressure to remove the oil. The residue when of 
prime qualits should be a hard, boardlike cake of a yellowish color. 
The color is often an indication of the quality. The presence of hulls 


2 Average for the five years 1914-15 to 1918-19 as compiled by the Bureau of Markets, United States De- 
partment of Agriculture, from Bureau of Census figures and estimates. 
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gives the cake a dark appearance. A dark color may also be caused 
by overheating during the pressing process or by fermentation, each 
of which lessens the feeding value. ; 

Cottonseed cake and cottonseed meal are practically one and the 
same thing; that is, the meal is the cake in a ground form. The 
meal is most commonly used, but the cake has a distinct advantage 
in certain cases. European buyers show a preference for the cake 
for the reasons that there is less loss in handling, it is easier to judge 
the quality, and because the cake is better adapted for feeding alone 
or on the ground. Ocean freight rates also are lower for the cake 
than the meal. ' ‘ 

In the United States the cake is preferred by men who feed their 
cattle in the open where the wind may blow the meal away. On the 
range or pasture the cake is often broken up and fed in troughs or 
— upon the ground. If meal were used, the loss in feeding in 
this manner would be very large. 

There are many grades and classes of cottonseed products sold on 
the market. The grades as classified and described by the Associ- 
ation of Feed Control Officials of the United States are as follows: 

Cottonseed meal is a product of the cottonseed only, composed principally of 
the kernel with such portion of the hull as is necessary in the manufacture of oil, 
provided that nothing shall be recognized as cottonseed meal that does not con- 
form to the oe definition and that does not contain at least 36 per cent of 
protein. Cottonseed meal shall be graded and classed as follows: 

1. Cottonseed meal, prime quality. Cottonseed meal, prime quality, must be 
finely ground, not necessarily bolted, of sweet odor, reasonably bright in color, 
yellowish, not brown or reddish, free from excessive lint, and shall contain not 
less than 36 per cent of protein. It shall be designated and sold according to 
its protein content. Cottonseed meal with 36 per cent of protein shall be termed 
**36 per cent protein cottonseed meal, prime quality,’’ and higher grades simi- 
larly designated (as ‘‘43 per cent protein cottonseed meal, prime quality’’), ete. 

2. Cottonseed meal, off quality. Cottonseed meal not fulfilling the above 
requirements as to color, odor, and texture shall be graded ‘‘36 per cent protein 
cottonseed meal, off quality,’’ and higher grades similarly designated. 

Cottonseed feed is a mixture of cottonseed meal and cottonseed hulls, contain- 
ing less than 36 per cent of protein. 

Cold-pressed cottonseed is the product obtained from the subjection of the 
whole undecorticated cottonseed to the cold-pressure process for the extraction 
of oil and includes the entire cottonseed less the oil extracted. 


Ground cold-pressed cottonseed is the product obtained by grinding cold- 
pressed cottonseed. 


Cottonseed hulls are the roughage product of cottonseed-oil manu- 
facture. The hulls are removed from the cottonseed before the oil 
is extracted. They have a very low-protein content and should be 
fed only in connection with protein-rich feeds. As a roughage the 
hulls have a lower feeding value than oat straw or corn stover, but 
are valuable where no other roughage is available. This product is 
used extensively in the South, especially for steer feeding. 

Cottonseed-hull bran is ground cottonseed hulls from which the 
lint has been removed. The feeding value of the bran is not appre- 
ciably greater than that of ordinary cottonseed hulls. 


ECONOMY OF USING HIGH-GRADE COTTONSEED PRODUCTS 


Cottonseed products containing a high percentage of protein com- 
mand relatively high prices, but judged from the cost of the protein 
contained, they are comparatively cheap. Some feeders prefer to 
buy the lower-grade products, believing them to be more economical 
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than the better grades. From the standpoint of the cost of the pro- 
tein in the feeds such men are usually deceiving themselves. These 
products are usually purchased for their protein content and prices 
paid should be based on the protein contained in them. To show 
the value per pound of the Stee ws in feeds at various prices and 


containing varying guaranteed analyses of protein, Table 2 has been 
prepared 


TABLE 2.—Cost of protein per pound in feeds at various prices per ton 














Per cent of protein in feeds 
Cost ; aie ma eS a eee a ae Z 
es Fores) aes | me | 24 | 2s | so | 36 | a | a | a3 | 4s 
Cost per pound of protein 
| | 
Cents | Cents | Cents | Cents | Cents | Cents | Cents | Cents | Cents | Cents | Cents 
$25.00 | 10.42 | 7.82 | 6.25| 5.23] 4.47 3. 91 3. 47 3.29 | 3.05 | 2.91 2.77 
30.00 | 12.50 | 9.38 7.50 | 6.25 5. 36 4.69 | 4.16 3.95 | 3.66 | 3.48 3. 38 
35, 00 | 14. 58 10. 94 8.75 7.29 | 6.25 5. 47 4.86 | 4.61 4.26 | 407 3. 89 
40.00 | 16.67 | 12.50 | 10.00} 8.33 7.14 | 6.25 | 5.55 | 5.26] 4.88 | 4.65 4.44 
45.00 | 18.75 | 14.06 | 11.25] 9.38] 8.03 | 7.08 | 6.25 5.92} 5.49) 5.23 5. 00 
50.00 | 20.83 | 15.63 | 12.50 | 10.42 | 8.93) 7.81 6.94} 6.58) 6.09) 5.81 5. 55 
55.00 | 22.91 | 17.19 | 13.75 | 11.46 | 9.82) 8.59] 7.64 7.24) 6.71 | 6.40| 6.11 
60.00 | 25.00 | 18.75 | 15.00 | 12.50 | 10.71 | 9.38} 8.33 7.89 | 7.32 | 6.97 | 6.67 
65.00 | 27.08 | 20.31 | 16.25 | 13.54 | 11.67 | 10.16 |} 9.03} 8.55] 7.92 | 7.56) 7.22 
70. 00 | 29.16 | 21.87 | 17.50 | 14.58 | 12.50 | 10.94 | 9.72) 9.21 8. 53 | 8.14| 7.78 
75.00 | 31.25 | 23.44 | 18.75 | 15.62 | 13.39 | 11.72 | 10.41 9. 87 9.14 8.72 | 833 
80.00 | 33.33 | 25.00 | 20.00 | 16.67 | 14.28 | 12.50} 11.11 | 10.53 | 9.75| 9.32] 8.89 
85.00 | 35.41 | 26.56 | 21.25 | 17.71 | 15.18 13.28 | 11.80 | 11.18 | 10.36 | 9.88 9. 44 
90. 00 | 37.50 | 28.12 | 22.50 | 18.75 | 16.07 | 14.06 | 12.50 | 11.84 | 10.97 | 10.48 10. 00 
95.00 | 39.58 | 29.69 |; 23.75 | 19.79 | 16.43 | 14.84 | 13.19 | 12.50 | 11.58 | 11.04 | } 10.55 
100. 00 | 41. 67 | 31.25 | 25.00 | 20.83 | 17.86 | 15.62 | 13.89 | 13.16 | 12.19 | 11.63 | 11.11 
| | 














The poorer grades of cottonseed meal or cake usually sell only a 
little lower than the prices for the higher-grade products. By ob- 
taining commercial prices on both high-grade and low-grade products 
and referring to Table 2, one can ascertain approximately which 
feed will provide protein at the least cost. It must be remembered, 
however, that the feeding values of different feeds having essentially 
the same coefficients of digestibility are not exactly proportional to 
their respective protein contents. A low-protein feed usually has 
a higher content of carbohydrates, which may partially make up in 
feeding value for the difference in protein content. 

Good cottonseed meal contains three times as much digestible 
protein and as much digestible carbohydrates and fat combined as 
there is in wheat bran. One pound of cottonseed meal will balance 
as much corn as 3 pounds of bran. 

Sometimes the analysis of cottonseed meal offered for sale is given 
on the tag in terms of nitrogen or of ammonia, or it may be quoted 
in those terms by feed dealers. One may readily determine the 
protein content by using the following factors: 

Multiply the nitrogen by 6.25. For example, if the analysis is 
given as 6 per cent nitrogen, then the pounds of protein in 100 pounds 
of the echt will be 6 X 6.25, which is 37.50. This means that it is a 


good grade of meal. 

If the analysis is given in terms of ammonia, multiply the per cent 
of ammonia by 5.15. For example, if the analysis is given as 7.5 
per cent ammonia, the protein in 100 pounds of the meal will be 
7.5 X 5.15, which is 38. 62, meaning that it is a good grade of meal. 





» 








» 
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COTTONSEED PRODUCTS FOR VARIOUS CLASSES OF LIVESTOCK 


The rations given in the succeeding pages may be used as the 
average and may be adjusted to suit Nevil conditions. If the sug- 
cated rations can not be used, one may substitute other feeds of 
the same general character as those included in the rations outlined. 
These rations are primarily designed to show the proper proportions 
in which to use cottonseed products and no attempt is made to cover 
all conditions. 

In discussions of feeding cottonseed products, the quantities for 
the different classes of animals are given in pounds. While it is 
important to weigh the meal as fed, yet it may be entirely satis- 
factory merely to weigh at frequent intervals the contents of a cer- 
tain measure or vessel. Table 3, giving weights and measures, may 
be helpful along this line. 


TABLE 3.—Equivalent weights and measures of cottonseed products 


Product lquart | 1 pound 





| weighs— | measures— 

Pounds | Quarts 
i a a as aris ba een beg see mena Rae Pe 0.8 | 1.3 
Cottonseed meal_._.----------- : a ada es ce 1.5 | at 
Cottonseed hulls - 3 3.3 


FATTENING CATTLE 


It is for fattening cattle that cottonseed concentrates serve their 
greatest usefulness. A very large percentage of cottonseed feeds is 
used for cattle fattened for market. The usual feeding period for 
this class of cattle is from 90 to 120 days, and during that period 
comparatively large quantities of cottonseed cake or meal are used. 
When steers are not fed more than 7 pounds of cottonseed meal a 
day, they can usually be fed from 100 to 120 days without showing 
any signs of cottonseed-meal poisoning. If silage or other succulent 
feed is given as roughage, the meal can be fed longer without harmful 
results. 

When cattle are fed a ration composed only of cottonseed hulls 
and meal, they usually make good daily gains for the first 60 days, 
after which the gains diminish rapidly, and after 90 to 100 days 
they are seldom satisfactory. For a short feeding period cottonseed 
hulls and meal give satisfactory results. If the roughage is silage 
instead of hulls, the daily gains are more nearly uniform throughout 
the feeding period, and if care is used in feeding the meal it can be 
fed for 150 days without ill effects. 

In many of the leading cattle-feeding sections of the Corn Belt 
cottonseed meal is used extensively, especially as a supplement to 
silage. (Fig. 1.) Where alfalfa is grown successfully, as in the 
western part of the Corn Belt, little or no cottonseed meal is used. 
Not only has it proved to be economical for fattening cattle in the 
winter, but many feeders use the cake as a supplement to-grass. Its 
use in most feeding sections is limited to 3 or 4 pounds a day for cattle 
averaging 1,000 pounds live weight. 

One reason why cottonseed meal is highly prized for feeding cattle 
is that it puts on a glossy finish, which makes them sell better than 
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cattle having harsh, rough coats. There is also a tendency for cattle 
receiving cottonseed meal to put on a smooth, even covering of firm 


flesh. 


Suggested rations for fattening steers averaging 1,000 pounds in weight 


RaTion 1 winds RaTIoNn 3 ee 
Corn (or sorgo) silage__________- 25 | Sorgo (or kafir) silage________-__- 35 
ERA oe Se 10 | Grass hay or stover___.___._---- 6 
6 oD eae SE ea ap gd eae 10 | Cottonseed meal or cake___-____- 4 
Cottonseed. meal... 3 | Kafir (or milo) chops____.------- 10 

RaTIon 2 RATION 4 
MW OU TMD £5. ons oo See MPMI DIEE TS ee, er ee 30 
SUNCREIRN oS oe os LO} Grass Day or srover...--.-. =... 6 
eepet WMOINMEPS... 2 52s 4 | Velvet beans in pod______..__--- 6 
Cottonseed meal__.__......----- a PRoeeomsoed MOA: os cc esc lS 3 


STOCK CATTLE 


For stock cattle the use of cottonseed meal is ordinarily confined 
to the winter period, and then only in amounts sufficient to add to 


Om ae 
iad elie ee 
> Ls 


ie ie 





Fic. 1.—Cottonseed meal and corn silage make a good feed combination for beef cattle. The meal 
supplies the protein which the silage lacks 


the ration the protein required. It is especially valuable to use in 
connection with cheap roughages and silages which are highly car- 
bonaceous feeds. For stock cattle weighing 500 to 750 pounds, from 
1 to 2 pounds of the meal is enough to balance properly most rough- 
age rations. When legume hays are used the cottonseed meal may 
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be materially reduced and sometimes entirely eliminated to advan- 
tage. If alfalfa or clover constitutés half or more of the roughage 
ration, there is little or no need for the use of additional protein-rich 
feeds. 

Few combinations are more economical than a ration of corn silage 
and cottonseed meal for wintering stock cattle. One to two pounds 
of cottonseed meal combined with whatever silage stock steers will 
eat should keep them in good, thrifty condition and cause them to 
make a satisfactory gain. The cost of wintering such cattle can usu- 
ally be lessened by permitting the steers to run in the stalk fields and 
giving them feed at night only. Straw and other roughages which 
can not be used to advantage in any other way may be fed with 
silage and cottonseed meal. 


Suggested rations for wintering stockers averaging 750 pounds in weight 


Ration 1 RaTIon 3 

Pounds | Pounds 
Corn (or sorgo) silage--- -- 25 | Corn-stover silage ______- 25 
Oats or wheat straw _----- Unlimited. | Grass hay - He Silda 6 
Cottonseed meal_______-- 4 to 1% | Cottonseed meal_______.. Mto1\% 

RATION 2 Ration 4 

Corn (or sorgo) silage__-- 25 | Cottonseed cake_____-_-_- , 1to1% 
Oats or corn- boca 2 | Silage, to supplement winter 
Cottonseed meal _ _ - 5 4 pastures_ Sa cc 5 to 20 
Straw or stover ._.. Unlimited. 


BREEDING CATTLE 


In feeding cottonseed meal to beef cows, two classifications may 
be made—dry cows and cows that nurse calves. The dry cows may 
be handled in much the same manner as stock cattle. The amount 
of cottonseed meal that should be fed to this class of cows depends 
on the other feeds used. Some feeders use excessive quantities of 
cottonseed meal, causing the cost of the ration to become uneconom- 
ically high. From 1 to 114 pounds of cottonseed meal may be fed 
daily with other feeds, such as corn silage and good hay. Where 
corn silage is available, a good ration for breeding cows would be 25 
to 30 pounds silage, from 1 to 114 pounds cottonseed meal or cake, 
and other roughage, such as stalk fields, corn stover, hay, or straw. 

Cows that are nursing calves should receive more protein supple- 
ments than dry cows, but the amounts fed should not be greater 
than is necessary to balance properly the other feeds, which may 
consist largely of roughages. ” Cidianetis beef cows raising calves are 
fed not more than 2 pounds each daily, and then only during the 
winter period. 


Suggested rations for wintering beef-breeding cows averaging 1,000 pounds in weight 


RaTIon 1 RATION 3 
Pounds Pounds 
Corn silage _ _ _ - 25 to 30 | Grass hay or stover 18 to 20 
Cereal straw or stover Unlimited. | Cottonseed meal or cake__ 1% to 2 
Cottonseed meal- -- 1to1% 
Ration 4 

mamen 2 Kafir (or milo) silage-- --_- 30 to 35 
Corn (or sorgo) silage_-- -- 25 to 30 | Kafir or milo stover or ce- 
Cottonseed meal. ____---- 1to1\% real straw-_-__--.-- Unlimited. 
Winter pasture. Cottonseed meal or cake-- 1% 
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DAIRY COWS 


Dairy cows are often fed comparatively large quantities of cotton- 
seed products, sometimes for long periods of time. Cottonseed meal 
is a valuable supplement to dairy rations which are complete in 
every respect except their protein content. The special value of 
cottonseed meal depends on its protein content. The amount of it 
to use should be regulated partly by the production of butterfat and 
the nature of the other feeds used. 

One must remember also that cottonseed meal or cake is consti- 
pating and should be used with more laxative feeds, such as linseed 
meal, wheat bran, silage, or roots. When used in large quantities 
for dairy cows it produces hard, tallowy butter, light in color and 
poor in flavor. When used in moderate amounts the quality of the 
products need not be impaired and in many instances can be improved 
if the other feeds tend to produce soft butter. The cottonseed 
products are heavy, concentrated protein feeds and for best results 
should be used with lighter and more bulky feeds. For average 
dairy cows the quantity of cottonseed meal should be limited to 25 
per cent of the grain mixture and in no case should exceed 4 pounds 
a day. All dairy rations should contain, if possible, some good- 
quality legume hay or legume pasture, especially in the case of high- 
producing cows. 


Suggested rations for a 1,000-pound dairy cow, giving 25 pounds of 4 per cent milk 


daily 
Ration 1 Ration 3 
Pounds Pounds 

ives MAG. os kT eles. IO Barley: (or oat) hay... ..2.---.<- 15 
Corn (or sorgo) silage __-___ _- Le Clover or alfalfa hay-_- E . 5 
iOS Sai 3 Dried beet pulp (soaked) - - - -- - -- 6 
Weneee orn et, eS Cottonseed meal___-__-_- 3 3 
Cottonseed meal.........-----. 2 

Ration 2 Ration 4 
Boots/(mangels) {2.5.2.2 -- 6x 40 Corn (or sorgo) silage__________- 35 
NNR Fs ie CAIN re ok ue 10 
Corn-and-cob meal_-_-__----__-- 2 SERINE oo Os a eas 4 
Cee memey eo So) 3 Wothonsded meal... 2-2-2 L 2.5. 3 
Cottonseed meal______-_---- 2 2% 


BULLS AND YOUNG STOCK 


Bulls should receive a liberal quantity of protein-rich feeds. Cot- 
tonseed meal or cake may be used for the bull to the extent of from 
2 to 4 pounds, with other concentrates, such as bran, corn, and oats. 

It is highly important that young stock of both beef and dairy 
breeds intended for breeding purposes be supplied with an abundance 
of protein and mineral matter. However, it may not be advisable 
to feed calves up to 6 months of age more than one-half pound per 
head per day. Calves at 1 year of age may be fed up to 24 pounds. 


HOGS 


Cottonseed meal may be fed safely to hogs to the extent of 12 per 
cent of the total ration. The most economical method of feeding it, 
however, is to mix it with tankage, linseed meal, or alfalfa meal, 
and then not to exceed 50 per cent of such mixture. 
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Before the use of cottonseed meal became general, cattle feeders 
believed that hogs following the steers in the feed lot might become 
poisoned. Experience has shown, however, that no detrimental re- 
sults follow this practice. Evidently the toxic substances have 
become neutralized in the process of digestion. When the meal 
or cake fed to the cattle is not accessible to the pigs, there is no 
danger that the pigs will be poisoned by eating the waste feed in the 
droppings. 

HORSES 


The use of cottonseed meal for horses and mules is recommended 
only in limited quantities, and then care must be exercised in securing 
cottonseed meal of good quality. 

Cottonseed meal has met with considerable disfavor among horse 
feeders because they say it causes digestive disorders. There may be 
considerable truth in this statement, because many horses have been 
killed by the feeding of excessive quantities of cottonseed meal. In 
too many cases, however, the quality has not always been the best 
or the quantity safeguarded. Horses are very susceptible to injury 
from eating moldy feed and this applies particularly to the use of 
cottonseed products. In the South, plantation owners often feed 
their mules on cottonseed meal in conjunction with corn with 
apparently good results. Often it is used in connection with black- 
strap molasses and grain. 

The meal should be given to horses gradually at first and it should 
always be used as a supplement to a carbonaceous feed, such as corn. 
The meal is not relished by horses and, being unpalatable, it should be 
well incorporated with other feeds. While it has been fed in larger 
quantities in a few cases, the best results may be obtained by limiting 
the amount to 1 pound per 1,000 pounds live weight and by giving 
special attention to the horses receiving the cottonseed meal. 


Suggested rations for a 1,000-pound horse at medium work 


Ration 1 Ration 3 
Pounds Pounds 
CRS pace Fn te ge ole ae 12 Rolled barley _ _ __---- oS ee 
Timothy hay__-_.- a Oat hay soe 
Cottonseed meal__________- 34 | Cottonseed meal ee ae 
RaTIon 2 RaTIoNn 4 
Shelled corn (dent) 8 | Shelled corn (dent)_._________-_- 9 
Wheat bran_- 3 4 Molasses (cane) 45 2 
Mixed timothy and clover hay 10 Cowpea hay_- , tg 
Cottonseed meal - - - - - - 34 | Sorgo fodder 6 
Cottonseed meal _ _ _-__- ae oe 


SHEEP 


In feeding sheep it is highly important to balance properly the 
rations used. Protein-rich concentrates can be used advantageously 
for this purpose. (Fig. 2.) Cottonseed meal and cake have been used 
for fattening sheep with fairly satisfactory results. In limited 
quantities they may be used advantageously. 

Cottonseed meal and cake are also used to advantage in limited 


quantities for breeding ewes. One-half pound a day meets their 
requirements. 
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Sheep should be started on cottonseed products in small quantities. ~) = 
Lambs when on full feed should receive not more than one-third of a ™” 

pound a day when fed no other concentrates, and only one-eighth to 

one-fourth of a pound in combination with other grains. It is advis- 





Fic. 2.—Best carload of grade lambs from range ewes at the 1925 International Livestock Exposi- 
tion. Fed and exhibited by Purdue University Agricultural Experiment Station. These lambs 
received a ration consisting, by weight, of seven parts of corn and one part of cottonseed meal fed 
with corn silage and clover hay 


able to use cottonseed meal in connection with corn, oats, or similar 


grain. Sheep usually relish cottonseed cake more than the finely 
ground meal. 


Suggested rations for 60-pound fattening lambs 


RaTIon 1 RATION 3 
Pounds Pounds 
REINS 2 oC eSecocu es ss 1.0 MTN Ss as oe eles 1.2 
Grass hay - Sees sage EO Barley _ - - -- oh a oi ie 
Cottonseed meal... _....--.... . 25 | Cottonseed meal _-_--____-- sj ascashe site 
RICE ENG 28 scored ok ee Stone alece .6 
RATION 2 
eee GOON |. Lb ocx tna 1,2 Ration 4 
Alfalfa... ... iam ae stae peeiey.. ..... ey Le 
Corn silage ; wid sonsee ae Wet beet pulp dat Ae 
Cotponseed meal... .- -ssbics 2 Cottonseed meal : . 25 
Prairie hay - - oe 


POULTRY 


Cottonseed meal is a fair poultry feed and may often be used 
economically in poultry rations in sections where it is produced. 
Vegetable protein feeds do not give as good results with poultry as 
animal-protein feeds and should always be supplemented with 
animal proteins as well as with minerals. The following mash for 
laying hens contains cottonseed meal supplemented with meat scraps 


and minerals: d a 
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Pounds Pounds 
Yellow corn meal-__-_---- i 35 | Alfalfa leaf meal__- : x 5 
Middlings - - - _ ------- ae 20 | Bone meal____ sa SEA 5 
Cottonseed meal__-_--_-_-_- 10 | Ground limestone _ _-_ -___- ; 2 
Meat scraps seo at RY ROM Aiet ce al sebohobass ics yy 
| See ae ae} ot ee 


This mash should be fed with a good scratch ration which may be 
made up of the following ingredients, by weight: 2 parts yellow corn, 
1 part wheat, and 1 part oats, or 2 parts corn and 1 part wheat. 


COTTONSEED MEAL OR CAKE FOR PASTURE FEEDING 


For years feeders, of the Southwest particularly, have used 1 to 2 
pounds of cottonseed cake for feeding cows and steers on range in 
the fall and winter. Somewhat more cottonseed cake or some 
roughage as suggested on pages 6 and 7 should be fed when the 
grass is covered with snow and also during periods of grass shortage. 
The fattening of cattle on grass with cottonseed cake during the 
spring and summer months has during more recent years been found 
to be an economical practice. The cake is usually preferred to the 
meal for grass feeding. In regard to feeding cake in ’ iemeeeene to 
meal, a former publication of the bureau is here quoted.’ 

There are several advantages in feeding cake in place of meal, especially in 
summer feeding. A rain does not render the cake unpalatable, but it will often 
put the meal in such a condition that the cattle will not eat it. Again, no loss 
is incurred with the cake during windy days, whereas the meal, when fed in the 
open pasture, is sometimes wasted on account of the high winds. Further- 
more, the cake requires chewing before being swallowed and therefore must be 
eaten very much slower than the meal, so when a number of steers are being 
fed together the greedy one has little chance to get enough cake to produce 
scours. When cottonseed meal is fed, the greedy steer often scours, because 
he can bolt the meal and get more than his share; this not only injures the steer 
but makes the bunch “feed out’’ unevenly. 

In experiments conducted in the Southeast by the Bureau of Animal 
Industry in which the cake was fed in woven in the pasture, it was 
found after several years’ work that the feeding of cottonseed cake to 
cattle on pasture caused the cattle to fatten more rapidly, to develop 
greater finish, and to make greater profits in most cases than with 
similar cattle which received pasture alone. The value of the cake 
as a supplement to pasture, of course, depends to a considerable 
extent upon the nature of the pasture grasses, its use for legumes 
not being so profitable as with true grasses. As a rule, however, 
the feeding of cottonseed cake on good grass pasture is not highly 
profitable. The stage of maturity of the grass is also of significance 
in this connection, because dry, mature grass is of a more carbo- 
naceous nature than grass in earlier stages of growth. 


EXPERIMENTAL RESULTS SHOWING THE VALUE OF COTTONSEED 
PRODUCTS IN RATIONS 


VALUE OF PROTEIN SUPPLEMENT FOR STEER FEEDING 


Numerous experiments have conclusively shown the value of 
protein supplements when added to rations deficient in protein. 
The following summary covers four experiments, averaging 132 


“ 3 Gray, Dan T., and WARD, W. F. BEEF PRODUCTION IN ALABAMA. Bur. An. Ind. Bull. 131, 47 p., 
lus., 1911, 
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days, with 2-year-old steers, in which a nitrogenous supplement 
was added to a ration of corn and a carbonaceous roughage. 

The addition of the protein supplement increased the average 
daily gain 0.6 pound a day and reduced the total concentrates 
required to produce 100 pounds gain from 1,082 pounds to 862 
pounds and the roughage from 522 pounds to 402 pounds. 


TABLE 4.—Summary of four feeding experiments showing the value of a protein 
supplement ! 


Feed per 100 pounds gain 





| 
1 
Pt l 
Number | Average | Concentrates 
Ration of daily a 
| steers gain Ga | Carbo- 
| | | Protein | ee 
| Corn | supple- ‘eieesinl 
| | ment 
ete ie ee ere Cer eee 
| | | 
| | Pounds | Pounds | Pounds | Pounds 
Corn and carbonaceous roughage. -_.__.....__------- | 44 1. 60 | BOO Tedausncscou 522 
Corn, protein supplement, and carbonaceous rough- | | | | 
WR Gatincencectepiescs: acesdronsuas suravcagencasce 54 2. 20 | 766 | 96 | 402 








1 Bulletin references: Ill. Expt. Sta. Bull. 83; Ind. Expt. Sta. Bull. 115; Nebr. Expt. Sta. Bulls. 90 and 93. 


COTTONSEED MEAL COMPARED WITH OTHER CONCENTRATES FOR DAIRY COWS 


Many experiment stations have fed cottonseed meal to dairy cows 
in order to compare it with other protein feeds. A condensed state- 
ment of the results obtained is shown in Table 5. 


TaBLe 5.—Results of feeding experiments showing relative value of cottonseed meal 
and other concentrates 











Station Feed with which compared | Result 
ra Velvet beans in pod___---- | Cottonseed meal worth from 1.5 to 2.5 times 
as much. 
ERE Peper Gluten meal--_.._..-....--- Cottonseed meal superior. 
Baaesochusetts. ............-]....- Re Naess ss side aires Do. 
PRS — Ground soy beans-_-....------ Practically the same. 
Mississippi--_------ COU asen ccd s a ence nen Cottonseed meal superior. 
smb cance pee RO ootc hlie. cS cele coed 1 pound cottonseed meal is equal to 1.71 
pounds cottonseed. 
Ne re a kecataninche -| Velvet beans in pod___------ 3 pounds velvet beans superior to 2 pounds 
cottonseed meal. 
PE Fo wennc pawn sndcnn Equal parts wheat bran and | 4.5 pounds cottonseed meal are practically 
dried brewers’ grains. equal to 10 pounds of the other feeds. 
ok ci Ground soy beans._......... Practically the same. 
Poeausvivants; ............-.]) Wheat Bran... 2 0...25.5- | Cottonseed meal increased yield about 20 per 
cent. 


South Carolina__-.......---- 
Pe cok ses nw ads. 


POD as an inns een ese == 
United States Department 


| Velvet- bean meal__.__.___-- 
Wihlent Tn Suk. 


Ground soy beans-__.-...-.-- 
Fish meal 


Cottonseed meal slightly superior. 

1.5 pounds cottonseed meal slightly superior 
to 3 pounds wheat bran. 

Practically the same. 

1 pound fish meal is equal to 1.24 pounds 
cottonseed meal. 

1 pound cottonseed meal is equal to 1.36 
pounds peanut feed. 

1 pound cottonseed meal is equal to 1.54 
pounds velvet-bean meal. 





Cottonseed meal is higher in protein than any other feed with 
which a comparison was made with the exception of fish meal. It 
will be noted in Table 5 that in no case did a feed containing a smaller 


» 





(| 
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(i + percentage of protein than the cottonseed meal prove better than 
. cottonseed meal. In this comparison the only feed showing results 
superior to those obtained from cottonseed meal was fish meal. 


PASTURE SUPPLEMENTED WITH COTTONSEED CAKE 


TABLE 6.— Value of cottonseed products as a supplement to pasture in steer feeding ! 


ie | 
| Average | Daily 





: Selling 
Lot Ration daily | omer | price of eaeuie 
gain rq (| Cattle 2 
| | trates 

| Sel ty a oe. a 

i | | 

| — | Pounds | 

| Reh: sec echt a |  toccicnnes $3. 66 | $2. 86 


Lot B............_.....-..| Pasture plus cottonseed cake_____- | 2.32 3.31 | 4. 53 | 10. 42 





1 From Bureau of Animal Industry Bulletin 131. 


The addition of 3.31 pounds of cottonseed cake a day as a supple- 
ment to the grass increased the daily gain 0.80 pound, or from 1.52 to 
2.32 pounds. The use of the protein supplement increased the selling 
prices of the cake-fed cattle, so that they made a much greater profit 
than the cattle receiving grass alone. 


COTTONSEED MEAL AS A SUPPLEMENT TO CORN AND A CARBONACEOUS ROUGHAGE 
FOR FATTENING LAMBS 


In Table 7 the results of four experiments, averaging 80 days, 
show the effect of adding cottonseed or linseed meal to a ration of 
timothy hay and corn. 


TaBLe 7.—Effect of cottonseed meal or linseed meal as a supplement to timothy 
hay and corn for lambs ! 


Feed for 100 pounds 


| Daily 








gain 
Ration | veer 
Concen- | 
trates | Hay 
Pounds | Pounds Pounds | Pounds 
Cas tain an cain cust and akan dao ne Reet ecenaaae » KZ 92 | 
PE Cl riinc cecdendddeideuscadikaducteaeasmendadoccheean 1.0 } 0. 23 520 | 448 
chide AR a ic kines mrecguen dns inbsiypada Nests davemebinidin duce eanin edaua enon. 1.2 | 
SN oo hn s cunonddeninumsdnmnclacde th nedidmumaladaaashiite 1.0 . 30 463 | 334 
( ee ee aa 


1 From Ohio Exp. Sta. Bull. 245, Minn. Exp. Sta. Bull. 31, and Ind. Exp. Station Bull. 162. 





The use of a small quantity of protein-rich concentrate increased 
the daily gains 30 per cent and made a saving of 57 pounds of con- 
centrates and 114 pounds of roughage per 100 pounds gain. 
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LINSEED MEAL AND COTTONSEED MEAL FOR FATTENING SHEEP 


TABLE 8.—Summaries of sheep-fattening experiments showing comparative value 
of linseed meal and cottonseed meal ! 


gain 
Initial Daily 
weight | gain 


Concen- 


trates Hay 


Diss chee Saas 
" Feed for 100 pounds 
| 
| 


Ohio station, 112-day trial: 
Lot 1. 40 lambs Pou nds | Pounds | Pounds | Pounds | Pounds 
Linseed meal..- cae 
Shelled corn-_- r x! 65 | 0. 30 397 497 
Clover or alfalfa hay-_-- 5] | 
Lot 2. 40 lambs— | 
Cottonseed meal % | 
Shelled corn_-. 
Clover or alfalfa hay - 
Missouri station, 98-day trial: 
Lot 1. 20 yearling wethers— 
Linseed meal- 
Shelled corn 
Clover hay- 
Lot 2. 20 yearling wethers— 
I soc occ Seep datakatautetianeeds 0.2 
Shelled corn 
Clover hay- 


1 From Ohio Expt. Sta. Bull. 179 and Mo. Expt. Sta. Bull. 115. 


In the trials listed in Table 8 cottonseed meal and linseed meal 
showed substantially the same value for balancing the rations of 
fattening lambs and wethers. Whether to use cottonseed or linseed 
meal as a protein supplement for fattening sheep depends to a very 
large extent upon their relative prices and availability. 
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N REGIONS where much corn, stover, fodder, timothy, 

or other carbohydrate feed is used, it is important to 
use some feed that is high in protein, such as cottonseed 
meal. 


Cottonseed meal stimulates the appetite of fattening 
animals and causes them to consume more feed and likewise 
to make greater gains. 


Cottonseed cake or meal may be used satisfactorily as a 
supplemental feed for fattening beef cattle on pasture. 


Cottonseed meal is a very valuable protein feed for dairy 
cows. One pound of good-quality cottonseed meal furnishes 
as much digestible protein as 3 pounds of wheat bran. 
Like wheat bran, cottonseed meal is high in phosphorus. 


For high-producing dairy cows, however, the addition 
of cottonseed meal to rations of the type mentioned renders 
them satisfactory only so far as the protein requirement is 
concerned. 


Hogs may be fed cottonseed me&l in limited quantities 
as a protein supplement. 


Horses may be fed cottonseed products only in small 
quantities and then with great caution. 


Procure prices on various grades of cottonseed meal or 
cake and choose the feed which oe a pound of protein 
at the least cost. 
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VALUE OF COTTONSEED PRODUCTS AS LIVESTOCK FEEDS 


OTTONSEED PRODUCTS have been used extensively for 
stock feeding in the South for many years. During more recent 
times their use has become general in many sections outside the 
Cotton Belt. The demand from foreign countries is strong, despite 
the fact that these products cost considerably more there than they 
do in this country. European feeders, as a rule, have placed more 
value on high-protein feeds than the average American livestock man. 
Another reason why cottonseed products are of such great im- 
portance, in addition to their high protein content, is their immense 
production. Several new protein feeds, like peanut cake, copra cake, 
and fish meal, have been offered on the markét during the last few 
years, but with the average stockman they have not been received 
with so much favor as cottonseed meal or linseed meal, due in part 
to their unknown value. These newer products, however, have some 
characteristics that are making them of value in livestock feeding. 


COMPOSITION OF COTTONSEED PRODUCTS 


Many cottonseed products are used as livestock feeds. Both 
concentrates and roughages are included. All the concentrate prod- 
ucts have the same general characteristics and qualities, their chemical 
composition depending mainly on the form of manufacture and the 
thoroughness in separating out the hulls. Among the more common 
cottonseed products used as feeds are cottonseed, cottonseed meal 
and cake, and cottonseed hulls. Table 1 gives analyses representing 
these products, which have been put on the market by manufacturers 
to conform to the definitions ‘de pted by the’ Association of Feed 
Control Officials of the United States. 





1 Died October 6, 1924. 
12572°—30 
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TABLE 1.—Composition of cottonseed products ! 


[Pounds of nutrients in 100 pounds] 


Carbohydrates 
7 Crude | Fat (ether 
Product Water Ash | protein Nitrogen-| extract) 
Fiber free 
extract 


Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
I Salita a amis aabnamdocihaoue 9.1 4.0 19.6 18.9 ‘ 


Cottonseed meal and cake: 


41 per cent protein----.-.....---.------ 7.1 5.7 41.7 10.0 28.4 a 

38.6 per cent protein_ Sb te a ates 6.9 5.9 38.8 12.2 29. 4 6.8 

36 per cent protein. --........------- 7.3 5.8 36.8 13.5 30.0 6.6 

Cold-pressed cottonseed _ wi 6.9 4.2 27.5 24.2 30. 2 7.0 

Cottonseed hulls----_- 8.7 2.6 3.5 46.2 38.0 1.0 
ay ' 





1 senile by the Bureau of Chemistry and Soils, United States Department of Agriculture. 


Untreated cottonseed is known to contain a substance called 
gossypol, which is toxic to animals. This substance is made inactive 
by cooking the seed after the addition of water. Similarly, the 
cooking and expelling processes to which cottonseed meal is subjected 
in order to remove the oil are in a large measure destructive to the 
toxic principle in the raw seed. The extent to which each step in the 
varied methods of manufacture of cottonseed oil and cottonseed meal 
affects the toxicity of the meal is not yet determined, and it is possible, 
when this knowledge is obtained and applied, that the mea at can be 
fed economically in larger quantities than at present. 


GRADES AND CLASSES OF COTTONSEED PRODUCTS 


Formerly cottonseed (uncrushed) was used quite extensively as a 
feed for livestock. Its value as a source of cottonseed oil and its 
utilization for commercial purposes have greatly decreased the amount 
fed in the form of seed. Cottonseed a icts have taken the place of 
the seed as a feedstuff. Several feeding tests have indicated that 1 
pound of good-quality cottonseed meal is equal to nearly 2 pounds 
of cottonseed as a feed fer fattening steers. Large rations of cotton- 
seed tend to produce scours, but when used in quantities up to 5 or 6 
pounds there is little or no trouble from this source. 

Cottonseed contains about 20 per cent each of fat or oil and crude 
protein. Compared with a good grade of cottonseed meal it contains 
about half as much protein and about three times the content of oil. 

A ton of cottonseed will yield approximately the following quanti- 
ties of products :? 


Pounds 

Rintaie wb-aert Ober. 246s 65 eek hee c Sa eee 110 
NI get eee ae EE ees Soe cieiiccoabiereen ond 514 
SR TINNE te oe ae gree ot ae oe 954 
Nea a ee ee coer eet Contre. er od 303 
Dirt and loss in manufacture SESE Ree Soa Lie be 119 
BNE cin ple Sia CBee ol Ea ea tee gL oe 2, 000 


Cottonseed cake is made from the residue which remains after 
the oil has been extracted from the seed. Ordinarily the greater 





® Average for the five years 1914-15 to 1918-19 as immeainiih by the messi of Markets, United States 
Department of Agriculture, from Bureau of Census figures and estimates. 
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art of the hulls is removed before the oil is extracted. When this 
is done the amount of crude fiber in the resulting cake is propor- 
tionately smaller. The hulled kernels are crushed, heated, and sub- 
jected to great pressure to remove the oil. The residue when of 
ae quality should be a hard, boardlike cake of a yellowish color. 

‘he color is often an indication of the quality. The presence of hulls 
gives the cake a dark appearance. A dark color may also be caused 
by overheating during the pressing process or by fermentation, each 
of which lessens the feeding value. 

Cottonseed cake and cottonseed meal are practically one and the 
same thing; that is, the meal is the cake in a ground form. The 
meal is most commonly used, but the cake has a distinct advantage 
in certain cases. European buyers show a preference for the cake 
for the reasons that there is less loss in handling, it is easier to judge 
the quality, and it is better adapted for feeding alone or on the 
ground. Ocean freight rates also are lower for the cake than for 
the meal. 

In the United States the cake is preferred by men who feed their 
cattle in the open where the wind may blow the meal away. On the 
range or pasture the cake is often broken up and fed in troughs or 
spread on the ground. If meal were used, the loss in feeding in this 
manner would be very large. 

Many grades and classes of cottonseed products are sold on the 
market. The grades as classified and described by the Association 
of Feed Control Officials of the United States are as follows: 

Cottonseed meal is a product of the cottonseed only, composed principally of 
the kernel with such portion of the hull as is necessary in the manufacture of oil, 
provided that nothing shall be recognized as cottonseed meal that does not con- 
form to the foregoing definition and that does not contain at least 36 per cent of 
protein. Cottonseed meal shall be graded and classed as follows: 

1. Cottonseed meal, prime quality. Cottonseed meal, prime quality, must be 
finely ground, not necessarily bolted, of sweet odor, reasonably bright in color, 
yellowish, not brown or reddish, free from excessive lint, and shall contain not 
less than 36 per cent of protein. It shall be designated and sold according to 
its protein content. Cottonseed meal with 36 per cent of protein shall be termed 
‘*36 per cent protein cottonseed meal, prime quality,’’ and higher grades simi- 
larly designated (as ‘‘43 per cent protein cottonseed meal, prime quality’’), ete. 

2. Cottonseed meal, off quality. Cottonseed meal not fulfilling the above 
requirements as to color, odor, and texture shall be graded ‘‘36 per cent protein 
cottonseed meal, off quality,’”’ and higher grades similarly designated. 

Cottonseed feed is a mixture of cottonseed meal and cottonseed hulls, contain- 
ing less than 36 per cent of protein. 

Cold-pressed cottonseed is the product obtained from the subjection of the 
whole undecorticated cottonseed to the cold-pressure process for the extraction 
of oil and includes the entire cottonseed less the oil extracted. 


Ground, cold-pressed cottonseed is the product obtained by grinding cold- 
pressed cottonseed. 


Cottonseed hulls are the roughage product of cottonseed-oil manu- 
facture. The hulls are removed from the cottonseed before the oil 
is extracted. They have a very low-protein content and should be 
fed only in connection with protein-rich feeds. As a roughage the 
hulls have a lower feeding value than oat straw or corn stover, but 
are valuable where no other roughage is available. This product is 
used extensively in the South, especially for steer feeding. 

Cottonseed-hull bran is ground cottonseed hulls from which the 
lint has been removed. The feeding value of the bran is not appre- 
ciably greater than that of ordinary cottonseed hulls. 
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ECONOMY OF USING HIGH-GRADE COTTONSEED PRODUCTS 


Cottonseed products containing a high percentage of protein com- 
mand relatively high prices, but judged from the cost of the protein 
contained, they are comparatively cheap. Some feeders prefer to 
buy the lower-grade products, believing them to be more economical 
than the better grades. From the standpoint of the cost of the pro- 
tein in the feeds such men are usually deceiving themselves. These 
products are usually purchased for their protein content, and prices 
paid should be based on the protein contained in them. To show 
the value per pound of the protein in feeds at various prices and 
containing varying guaranteed analyses of protein, Table 2 has been 
prepared, 


TABLE 2.—Cost of protein per pound in feeds at various prices per ton 


Per cent of protein in feeds 





Cost 

of feed 
per 
ton ~ 


12 | 16 | 20 | 4 | 





Cost per pound of protein 
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The poorer grades of cottonseed meal or cake usually sell only a 
little lower than the prices for the higher-grade products. By ob- 
taining commercial prices on both high-grade and low-grade products 
and referring to Table 2, one can ascertain approximately which 
feed will provide protein at the least cost. It must be remembered, 
however, that the feeding values of different feeds having essentially 
the same coefficients of digestibility are not exactly proportional to 
their respective protein contents. A low-protein feed usually has 
a higher content of carbohydrates, which may partially make up in 
feeding value for the difference in protein content. 

Good cottonseed meal contains three times as much digestible 
protein and as much digestible carbohydrates and fat combined as 
there is in wheat bran. One pound.of cottonseed meal will balance 
as much corn as 3 pounds of bran. 

Sometimes the analysis of cottonseed meal offered for sale is given 
on the tag in terms of nitrogen or of ammonia, or it may be quoted 
in those terms by feed dealers. One may readily determine the 
protein content by using the following factors: 

Multiply the nitrogen by 6.25. For example, if the analysis is 
given as 6 per cent nitrogen, then the pounds of protein in 100 pounds 
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of the meal will be 6 x 6.25, which is 37.50. This means that it is a 
good grade of meal. 

If the analysis is given in terms of ammonia, multiply the per cent 
of ammonia by 5.15. For example, if the analysis is given as 7.5 
per cent ammonia, the protein in 100 pounds of the meal will be 
7.5X5.15, which is 38.62, meaning that it is a good grade of meal. 


COTTONSEED PRODUCTS FOR VARIOUS CLASSES OF LIVESTOCK 


The rations given in the succeeding pages may be used as the 
average and may be adjusted to suit local conditions. If the sug- 
gested rations can not be used, one may substitute other feeds of 
the same general character as those included in the rations outlined. 
These rations are primarily designed to show the proper proportions 
in which to use cottonseed products and no attempt is made to cover 
all conditions. 

In discussions of feeding cottonseed products, the quantities for 
the different classes of animals are given in pounds. While it is 
important to weigh the meal as fed, yet it may be entirely satis- 
factory merely to weigh at frequent intervals the contents of a cer- 
tain measure or vessel. Table 3, giving weights and measures, may 
be helpful along this line. 


TABLE 3.—Equivalent weights and measures of cottonseed products 








, 1 quart 1 pound 
Product weighs— |measures— 





Quarts 
Cottonseed __--- 1.3 


Cottonseed meal___-_---_- ‘ para : . j 
Cottonseed hulls- ----.--.-.-- eae a aa Se se a 3.3 


FATTENING CATTLE IN THE DRY LOT 


Fattening or carbohydrate feeds should be fed in conjunction with 
roughages and supplemented with feeds rich in protein. In many 
of the fattening areas the protein supply is limited, and accordingly 
is one of the factors of most importance to the cattle feeder. When 
there is an abundance of legume hay, such as clover or alfalfa, and 
its market value is not excessive, it is perhaps unnecessary to supply 
any additional protein in the form of a meal or cake. However, 
when protein can be supplied more cheaply in the latter form, it may 
be advisable to replace part of the hay with a meal or cake. 

Protein concentrates, such as cottonseed meal or cake, are used 
generally in rations in which straw, stovers, or silage makes up the 
roughage. In buying cottonseed products as a source of protein it is 
usually advisable to purchase the feed that will supply protein most 
cheaply. This can be easily determined if the percentage of protein 
and price per ton are known. Cottonseed meal having a protein 
content of 45 per cent and priced at $45 a ton will supply protein 
more cheaply than 41 per cent meal at $40 a ton. (Table 2.) Gen- 
erally speaking, the higher grades of a certain feed are the most 
reasonable sources of protein. 
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In many sections of the South there is a shortage of carbohydrate 
feeds (grains) for fattening purposes, and under these conditions 
considerable quantities of cottonseed hulls are fed in conjunction 
with cottonseed meal. This type of ration is more adaptable to 
cattle 2 years old and over, and for short feeding periods. 


Suggested rations for fattening steers averaging 1,000 pounds in weight 


ATION 3 
Ration 1 R iis 


Corn or barley (ground) Kafir or other grain sorghums- - -- 
Mixed hay Sorgo fodder 
Cottonseed meal Cottonseed meal or cake 


RatTIon 4 


Mixed hay 
Corn silage 
Cottonseed meal 


FATTENING CATTLE ON GRASS 


Cottonseed products are used liberally as supplements in the fat- 
tening of cattle on grass. Cottonseed cake is frequently used as 
the sole supplemental feed, but more often cottonseed meal or cake 
is used in a mixture with corn or other grain. A desirable mixture 
for use as a supplement for cattle on grass is 8 parts by weight of 
corn or other grain and 2 parts of cottonseed meal or cake. Cattle 
fattened on grass with a supplement are usually allowed all the feed 
they will eat once a day in addition to po Usually cattle on 

asture will not eat more than one-half the feed that would ordinarily 
be eaten in dry-lot feeding. 


STOCK CATTLE 


For stock cattle the use of cottonseed meal is ordinarily confined 
to the winter period, and then only in amounts sufficient to supply 
the necessary protein. It is especially valuable to use in connection 
with cheap roughages and silages. For stock cattle weighing from 
500 to 750 pounds, from 1 to 2 pounds of the meal is enough to balance 
most roughage rations properly. If legume hays, such as alfalfa or 
clover, constitute half or more of the roughage ration, there is little 
or no need of the use of cottonseed meal. 

Few combinations are more economical than a ration of corn silage 
and cottonseed meal for wintering stock cattle. One to two pounds 
of cottonseed meal combined with whatever silage stock cattle will 
eat should keep them in good, thrifty condition and cause them to 
make a satisfactory gain. The cost of wintering such cattle can usu- 
ally be lessened by permitting them to run in the stalk fields and 
giving them feed at night only. Straw and other roughages which 
can not be used to advantage in any other way may be fed with 
silage and cottonseed meal. 
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Suggested rations for wintering stockers averaging 750 pounds in weight 


Ration 1 Ration 3 
Pounds Pounds 


Corn (or sorgo) silage 25 | Cottonseed hulls_-__ 15 to 20 
Oat or wheat straw Unlimited. | Grass hay 5 
Cottonseed meal Cottonseed meal 2 


Ration 2 RaTIon 4 


Corn (or sorgo) silage Cottonseed cake________- 1 to 1% 
Oats or corn 2 | Silage, to supplement winter 

Cottonseed meal 4 pastures 15 to 20 
Straw or stover 


FIGURE 1,—Cottonseed meal and corn silage make a good feed combination for beef cattle. The meal 
supplies the protein which the silage lacks 


BREEDING CATTLE 


In feeding cottonseed meal to beef cows, two classifications may 
be made—dry cows and cows that nurse calves. The dry cows may 
be handled in much the same manner as stock cattle. The amount 
of cottonseed meal that should be fed to this class of cows depends 
on the other feeds used. Some feeders use excessive quantities of 
cottonseed meal, causing the cost of the ration to become uneconom- 
ically high. From 1 to 1% pounds of cottonseed meal may be fed 
daily with other feeds, such as corn silage and good hay. Where 
corn silage is available, a good ration for breeding cows is 25 to 30 
pounds silage, from 1 to 1% pounds cottonseed meal or cake, and 
other roughage, such as stalks in the field, corn stover, hay, or straw. 
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Cows that are nursing calves should receive more protein supple- 
ments than dry cows, but the amounts fed should not be greater 
than is necessary to balance properly the other feeds, which may 
consist largely of roughages. Srdinertl beef cows raising calves are 


fed not more than 2 pounds each daily, and then only during the 
winter period. 


Suggested rations for wintering beef breeding cows averaging 1,000 pounds in weight 


Ration 1 Ration 3 
Pounds Pounds 
Pore RRO ess ck ek 25 to 30 | Grass hay or stover___-_-- 18 to 20 
Cereal straw or stover_._.. Unlimited. | Cottonseed meal or cake-- 1% to 2 
Cottonseed meal__..___-- 1to 1% 
Ration 4 
Ration 2 
Kafir (or milo) silage_---- 30 to 35 
Corn (or sorgo) silage____- 25 to 30 | Kafir or milo stover or ce- 
Cottonseed meal__-__-_-- 1 to 1% FOR MEEW oo ee Unlimited. 
Winter pasture. Cottonseed meal or cake- - - 1% 
DAIRY COWS 


Cottonseed meal is a valuable feed for dairy cows. It is a relatively 
cheap source of protein, and can be used safely in such quantities as 
are needed to provide sufficient protein in the ration. In feeding 
cottonseed meal, however, certain precautions should be observed 
which apply in large measure to the feeding of any other high-protein 
concentrate. It should be fed with nicely cured hays, silage, root 
crops, pasture, or other succulent forage. if it is fed in this way, any 
reasonable quantity may be fed without injury to the cow. Harmful 
effects of rations containing cottonseed meal or other high-protein 
concentrate have been reported only when the roughage fed with 
the concentrate consisted of cottonseed hulls, wheat straw, or other 
inferior material. 

When large quantities of cottonseed meal and a poor roughage are 
fed to dairy cows, the butter produced is hard, tallowy, and light in 
color; however, moderate quantities fed with good roughage do not 
result in butter of undesirable quality. Some kinds of feeds tend to 
result in a soft butter and the addition of some cottonseed meal to 
them in the ration results in a butter of satisfactory body. 


Suggested rations for a 1,000-pound sy. aa giving 25 pounds of 4 per cent milk 
ily 


Ration 1 Ration 3 
Pounds Pounds 
RONG OOS 505550 son ck OS 10 Barley (or oat) hay_........---- 15 
Corn (or sorgo) silage.._..._-_-- 35 Clover or alfalfa hay_._._...._-- 5 
REMI OORT st ee a 3 NIG DOPE TAIN. ois Lc eedcs 6 
RTRON I oa Soest eco ss 2 Cottonseed meal. _..........-..- 3 
Cottonseed meal___-_..-.--.--- 2 
Ration 4 
Ration 2 
Corn (or sorgo) silage-_.-.._-_-- 35 
Roots (mangels) ---..-........- 40 ASPONE TRG oe he rh ee cok cea celns 10 
eee Maou soko. SYS 55 28 15 CC GMM co couse ose 4 
Corn-and-cob meal-___......---- 2 Cottonseed meal._.........------ 3 
<ershed Darley. - 5.66 ni--aena-cs 3 


Cottonseed meal 











i 
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BULLS AND YOUNG STOCK 


Bulls should receive a liberal quantity of protein-rich feeds. Cot- 
tonseed meal or cake may be used for the bull to the extent of from 
2 to 4 pounds, with other concentrates, such as bran, corn, and oats. 

It is highly important that young stock of both beef and dairy 
breeds intended for breeding purposes be supplied with an abundance 
of protein and mineral matter. However, it may not be advisable 
to feed calves up to 6 months of age more tian one-half pound per 
head per day. Calves at 1 year of age may be fed up to 2% pounds. 


HOGS 


Cottonseed meal may be fed safely to hogs to the extent of 9 per 
cent of the total ration. The most economical method of feeding it, 
however, is to mix it with tankage, linseed meal, or alfalfa meal, 
and then not to exceed 50 per cent of such mixture. 

Before the use of cottonseed meal became general, cattle feeders 
believed that hogs following the steers in the feed lot might become 
poisoned. Experience has shown, however, that no detrimental 
results follow this practice. Evidently the toxic substances have 
become neutralized in the process of digestion. When the meal 
or cake fed to the cattle is not accessible to the pigs, there is no 
danger that the pigs will be poisoned by eating the waste feed in the 
droppings. 

HORSES 


The use of cottonseed meal for horses and mules is recommended 
only in limited quantities, and then care must be exercised in securing 
cottonseed meal of good quality. 

Cottonseed meal has met with considerable disfavor among horse 
feeders because they say it causes digestive disorders. There may be 
considerable truth in this statement, because many horses have been 
killed by the feeding of excessive quantities of cottonseed meal. In 
too many cases, however, the quality has not always been the best 
or the quantity safeguarded. Horses are very susceptible to injury 
from eating moldy feed and this applies particularly to the use of 
cottonseed products. In the South, plantation owners often feed 
their mules on cottonseed meal in conjunction with corn with 
apparently good results. Often it is used in connection with black- 
strap molasses and grain. 

The meal should be given to horses gradually at first and it should 
always be used as a supplement to a carbonaceous feed, such as corn. 
The meal is not relished by horses and, being unpalatable, it should be 
well incorporated with other feeds. While it has been fed in larger 

uantities in a few cases, the best results may be obtained by limiting 
the amount to 1 pound per 1,000 pounds live weight and by giving 
special attention to the horses receiving the cottonseed meal. 
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Suggested rations for a 1,000-pound horse at medium work 


Ration 1 Seals Ration 3 masala 

EMO Sats aS tn seUNtocnepeweu 12 Rolled. barley. =. --.<202 6% strats ee 

EUR DBT ok Sk 12 CRU MAR i ta cs 12 

Gervenseed meal... __. =. % | Cottonseed meal_____._.-__---- 1 
Ration 2 Ration 4 

Shelled corn (dent)___________-- 9 

Shelled corn (dent)_____-.____-- 8 Molasses (cane) --__.___.___---- 2 

PO NNONL oo Se oo eee os 4 Cowpea hay... .......:- 6 

Mixed timothy and clover hay___ 10 pores fodder. 2.25.0. e 6 

Cottonseed meal _ ee ms 34 | Cottonseed meal_____-_.___---- 1 

SHEEP 


In feeding sheep it is highly important to balance properly the 
rations used. Protein-rich concentrates can be used advantageously 





FIGURE 2.—Best carload of grade lambs from range ewes at the 1925 International Livestock Ex- 

sition. Fed and exhibited by Purdue. University Agricultural Experiment Station. These 

lambs received a ration consisting, by weight, of seven parts of corn and one part of cottonseed 
meal fed with corn silage and clover hay 


for this purpose. (Fig.2.) Cottonseed meal and cake have been used 
for fattening sheep with fairly satisfactory results. In limited 
quantities they may be used advantageously. 

Cottonseed meal and cake are also used to advantage in limited 
quantities for breeding ewes. One-half pound a day meets their 
requirements for a protein-rich concentrate. 

Sheep should be started on cottonseed products in small quantities. 
Lambs when on full feed should receive not more than one-third of a 
pound a day when fed on other concentrates, and only one-eighth to 
one-fourth of a pound in combination with other grains. It is advis- 
able to use cottonseed meal in connection with corn, oats, or similar 
grain. Sheep usually relish cottonseed cake more than the finely 
ground meal. 
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Suggested rations for a 60-pound fattening lamb 


Ration 1 Ration 3 
Pounds Pounds 
ee ey a aigea 1. © t Core wlette s oe5 oa 5 oe ok ces La 
RNG oe Or ree ac ean us SoG i See cece snc keane 1.0 
Cottonseed meal_____________-- -. 25 | Cottonaced meal. _...2.-......- =o 
Caonen Rae 8 sa eee .6 
Ration 2 
MN OO 29s oe to £3 Ration 4 
MU ey ae ae a eg 9 Oe A sa nn Ree oe ee i oe .6 
RUN os eae <O Fr Weenie elie: 3552.2 oe 3. 0 
Cottonseed meal-___..._...-__-- 2g Cottonaded meal... 2.2.22 0.5 52 . 25 
Faerie Dow. oo be wsScalesleds 1.0 


POULTRY 


Cottonseed meal is a fair poultry feed and may often be used 
economically in poultry rations in sections where it is produced. 
Vegetable protein feeds do not give as good results with poultry as 
animal-protein feeds and should always be supplemented with 
animal proteins as well as with minerals. The following mash for 
laying hens contains cottonseed meal supplemented with meat scraps 
and minerals: 


Pounds Pounds 

Yellow corn meal............=...- 35 | Alfalfa leaf meal__.____..._.._-_-. 5 

en ee She See . 20) Rome teal cos Sede ck ri Gus 5 

Cottonseed ineel...- ...- 2.2. 25 10 | Ground limestone___-___- med sgh 2 

PERE ORM Ss ct bs ss Re Dogan sche deers cans kee 1 
Pian ctw assuage. os Oe cok are oat 10 


This mash should be fed with a good scratch ration which may be 
made up of the following ingredients, by weight: 2 parts yellow corn, 
1 part wheat, and 1 part oats, or 2 parts corn and 1 part wheat. 

The use of a ration containing more than 10 per cent of cottonseed 
meal may produce dark spots or blotches on the yolks of the eggs 
produced. This is not usually apparent in fresh eggs, but shows up 
after they have been kept in cold storage. The ration suggested, 
including both scratch and mash, furnishes only about 5 per cent 
cottonseed meal. 


COTTONSEED MEAL OR CAKE FOR PASTURE FEEDING 


For years feeders, of the Southwest particularly, have used from 1 
to 2 pounds of cottonseed cake for feeding cows and steers on range 
in the fall and winter. Somewhat more cottonseed cake or some 
roughage as suggested on pages 6 and 7 should be fed when the 

Tass is covered with snow and also during periods of grass shortage. 

he fattening of cattle on grass with cottonseed cake during the 
spring and summer months has been found during more recent years 
to be an economical practice. The cake is usually preferred to the 
meal for grass feeding. In regard to feeding cake in preference to 
meal, a former publication of the bureau is here quoted.’ 

There are several advantages in feeding cake in place of meal, especially in 
summer feeding. A rain does not render the cake unpalatable, but it will often 
put the meal in such a condition that the cattle will not eat it. Again, no loss 
is incurred with the cake during windy days, whereas the meal, when fed in the 
open pasture, is sometimes wasted on account of the high winds. Furthermore, 
the cake requires chewing before being swallowed and therefore must be eaten 


’ Bureau of Animal Industry Bulletin 131, Beef Production in Alabama. 
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very much slower than the meal, so when a number of steers are being fed 
together the greedy one has little chance to get enough cake to produce scours. 
When cottonseed meal is fed, the greedy steer often scours, because he can bolt 
the meal and get more than his share; this not only injures the steer but makes 


the bunch ‘‘feed out” unevenly. 

In experiments conducted in the Southeast by the Bureau of Animal 
Industry in which the cake was fed in troughs in the pasture, it was 
found after several years’ work that the tecing of cottonseed cake to 
cattle on pasture caused the cattle to fatten more rapidly, to develop 
greater finish, and to make greater profits in most cases than with 
similar cattle which received pasture alone. The value of the cake 
as a supplement to pasture, of course, depends to a considerable 
extent on the nature of the pasture grasses, its use for legumes not 
being so profitable as with true grasses. As a rule, however, the 
feeding of cottonseed cake on good grass pasture is not highly prof- 
itable. The stage of maturity of the grass is also of significance in 
this connection, because dry, mature grass is of a more carbonaceous 
nature than grass in earlier stages of growth. 


EXPERIMENTAL RESULTS SHOWING THE VALUE OF COTTONSEED 
PRODUCTS IN RATIONS 


VALUE OF PROTEIN SUPPLEMENT FOR STEER FEEDING 


Numerous experiments have conclusively shown the value of pro- 
tein supplements when added to rations deficient in protein. The 
following summary covers four experiments, averaging 132 days, 
with 2-year-old steers, in which a nitrogenous supplement was added 
to a ration of corn and a carbonaceous roughage. 

The addition of the protein supplement increased the average daily 
gain 0.6 pound a day and reduced the total concentrates required to 
produce 100 pounds gain from 1,082 pounds to 862 pounds and the 
roughage from 522 pounds to 402 pounds. 


TaBLeE 4.—Summary of four feeding experiments showing the value of a protein 
supplement ! 





| Feed per 100 pounds gain 





Number | Average | Concentrates 
Ration of | daily | 
| steers | gain ee et aR ee ee aS. 
| Protein | 
| Corn supple- roughage 
| } ment 
EE if. 
| 
“hs Pounds Pounds Pounds | Pounds 
Corn and carbonaceous roughage. 44 | 1. 60 | 1, 082 | iii tscdes 522 
Corn, protein supplement, and cz arbonaceous rough: | | | 
PC EE dhite de acnthiacatceatapapicas a s ge 54 2. 20 | 766 96 402 





1 Bulletin references: Illinois Experiment Station Bulletin 83; Indiana Experiment Station Bulletin 
115; Nebraska Experiment Station Bulletins 90 and 93. 


COTTONSEED MEAL COMPARED WITH OTHER CONCENTRATES FOR DAIRY COWS 


Many experiment stations have fed cottonseed meal to dairy cows 
in order to compare it with other protein feeds. A condensed state 
ment of the results obtained is shown in Table 5. 
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TaBLE 5.—Resultis of feeding experiments showing relative value of cottonseed meal 
and other concentrates 











Station Feed with which compared Result 
PRR. a5 cendaninsccnkewin Velvetbeans in pod_......... Comme meal worth from 1.5 to 2.5 times 
as much. 
DE a. 0 ccc wbaetdainen<anves GRIGG, doi ntcccnnsd Cottonseed meal superior. 
TRRRIRIUUND ons seen be eens Pe derciniatncididin eucaieeiad Do. 
Eine dina iicotitdnn a Ground soybeans__..........| Practically the same. 
MOE nn cdc ccccdincce COIN os an cin eccs one Cottonseed meal superior. 
BPR. cb ncenindaonbanaen tarda Sea ee eae | 1 pound cottonseed meal is equal to 1.71 
| pounds cottonseed. . 
TE snnsccstenwmuieen .---| Velvetbeans in pod_.........| 3 pounds velvetbeans superior to 2 pounds 
| cottonseed meal. 
jt. Eanes es — parts wheat bran and | 4.5 pounds cottonseed meal are practically 
ried brewers’ grains. | equal to 10 pounds of the other feeds. 
Rs inca dukes sateen se hana Ground soybeans. ---.---_--- | Practically the same. 
Pennsylvania -..........-.-- Wheat bran................. Cottonseed meal increased yield about 20 per 
cent. 
South Carolina__.......-..-- Velvetbean meal -_-_-_-_..__..--. Cottonseed meal slightly superior. 
D canst) WP iadiccseoteumnase 1.5 pounds cottonseed meal slightly superior 
to 3 pounds wheat bran. 
‘Tennessee____._- PROC RAT yl Poe Pes Ground soybeans___-......-- Practically the same. 
U. 8. Department of Agri- | Fish meal_.....-....-...---- 1 pound fish meal is equal to 1.24 pounds 
culture. cottonseed meal. 
PSs nas Scien amen ; Foes Mel. 31.2. 1 pound cottonseed meal is equal to 1.36 
pounds peanut feed. 
DD. 5s cpa tpleseeiuneks | Velvetbean meal-.-_........- 1 pound cottonseed meal is equal to 1.54 
pounds velvetbean meal. 





Cottonseed meal is higher in protein than any other feed with 
which a comparison was made with the exception of fish meal. It 
will be noted in Table 5 that in no case did a feed containing a smaller 
percentage of protein than the cottonseed meal prove to be better than 
cottonseed meal. In this comparison the oniy feed showing results 
superior to those obtained from cottonseed meal was fish meal. 


PASTURE SUPPLEMENTED WITH COTTONSEED CAKE 


TABLE 6.—Value of cottonseed products as a supplement to pasture in steer feeding! 





Daily 
Average : ee 
‘ a ration of | Selling Profit 
Lot Ration = concen- | price of | per steer 


trates cattle 


Pounds | Pounds 
Lot A---- cancendcponce | SR ONE 60% coke nanedoxs 1. 52 j 
Bgl. 35s; aun | Pasture plus cottonseed cals bere 2. 32 | 3. 31 


1 From Bureau of Animal Industry Bulletin 131. 


The addition of 3.31 pounds of cottonseed cake a day as a supple- 
ment to the grass increased the daily gain 0.80 pound, or from 1.52 to 
2.32 pounds. The use of the protein supplement increased the selling 
prices of the cake-fed cattle, so that they made a much greater profit 
than the cattle receiving grass alone. 


COTTONSEED MEAL AS A SUPPLEMENT TO CORN AND A CARBONACEOUS ROUGH- 
AGE FOR FATTENING LAMBS 

In Table 7 the results of four experiments, averaging 80 days, 

show the effect of adding cottonseed or linseed meal to a ration of 

timothy hay and corn. 
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TaBLE 7.—Effect of cottonseed meal or linseed meal as a supplement to timothy *¥ 
hay and corn for lambs ! 





Feed for 100 
pounds gain 


Ration 


Concen- 


trates Hay 


eee oxime 


Pounds | Pounds | Pounds | Pounds 
} 0.28 448 
| 


£3 
Timothy hay--------...------- ac esac 
Timothy hay--.-.-------- Jakmhencheoabakhaemens 1.0 . 30 s 334 
Cottonseed (or linseed) meal___--- -2 


1 From Ohio Experiment Station Bulletin 245, Minnesota Experiment Station Bulletin 31, and Indiana 
Experiment Station Bulletin 162. 


The use of a small quantity of protein-rich concentrate increased 
the daily gains 30 per cent and made a saving of 57 pounds of con- 
centrates and 114 pounds of roughage per 100 pounds gain. 


LINSEED MEAL AND COTTONSEED MEAL FOR FATTENING SHEEP 


TABLE 8.—Summaries of sheep-fattening experiments showing comparative value 
of linseed meal and cottonseed meal ! 


pounds gain 
5 Initial Daily 
Ration weight gain 
Concen- 


trates Hay 





Ohio station, 112-day trial: 

Lot 1. 40 lambs— Pounds| Pounds | Pounds | Pounds 
RSE os an ein cnuesqopaninnhaaswibingtdesacneh ae | 
Shelled corn--_---- : 65 0.30 397 
Clover or alfalfa hay : { 

Lot 2. 40 lambs— 
Cottonseed meal - - ; | 
Shelled corn_-_------ nibeoat : 
Clover or alfalfa hay - - f 

Missouri station, 98-day trial: 

Lot 1. 20 yearling wethers— 
Linseed meal... ----.------ 
Shelled corn_---- 
ieever eee... ..3..-.-..- 

Lot 2. 20 yearling wethers— 
Cottonseed meal E 
Shelled corn.-- 


78 
Clover hay 








1 From Ohio Experiment Station Bulletin 179 and Missouri Experiment Station Bulletin 115. 


In the trials listed in Table 8 cottonseed meal and linseed meal 
showed substantially the same value for balancing the rations of 
fattening lambs and wethers. Whether to use cottonseed or linseed 
meal as a protein supplement for fattening sheep depends to a very 
large extent on their relative prices and availability. ..._, 
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N REGIONS where much corn, stover, fodder, timothy, 

or other carbohydrate feed is used, it is important to 
use some feed that is high in protein, such as cottonseed 
meal. 


Cottonseed meal stimulates the appetite of fattening 
animals and causes them to consume more feed and conse- 
quently to make greater gains. 


Cottonseed cake or meal may be used satisfactorily as a 
supplemental feed for fattening beef cattle on pasture. 


Cottonseed meal is a very valuable protein feed for dairy 
cows. One pound of good-quality cottonseed meal furnishes 
as much digestible protein as 3 pounds of wheat bran. 
Like wheat bran, cottonseed meal is high in phosphorus. 


For high-producing dairy cows, however, the addition 
of cottonseed meal to rations of the type mentioned renders 
them satisfactory only so far as the protein requirement is 
concerned. 

Hogs may be fed limited quantities of cottonseed 
meal as a protein supplement. 


Horses may be fed cottonseed products only in small 
quantities and then with great caution. 


Procure prices on various grades of cottonseed meal or 
cake and choose the feed which supplies a pound of protein 
at the least cost. 


Issued November 1920 


Washington, D. C. Slightly revised November 1938 











FEEDING COTTONSEED PRODUCTS 
TO LIVESTOCK 


By E. W. SHeEets, animal husbandman, and E. H. THompson, junior animal 
husbandman, Animal Husbandry Division, Bureau of Animal Industry? 


CONTENTS 
Page | Page 
Value of cottonseed products as livestock | Cottonseed products for various classes of 
feeds 1 | livestock és § 
Composition of cottonseed products 1 | Cottonseed meal or cake for pasture feeding - Il 
Grades and classes of cottonseed products 2 | Experimental results showing value of cotton- 
Economy of using high-grade cottonseed seed products in rations. _........-_- akan 12 


inci wiiddieamcnaddcisaamsaane sabes 4 


VALUE OF COTTONSEED PRODUCTS AS LIVESTOCK FEEDS 


OTTONSEED PRODUCTS have been extensively fed to stock 

in the South for many years. More recently their use has become 
general in many sections outside the Cotton Belt. Demand from 
foreign countries is strong, although these products cost considerably 
more there than in this country. European feeders, as a rule, have 
placed more value on high-protein feeds than the average American 
livestock man does. Another reason, in addition to their high pro- 
tein content, why cottonseed products are so important is their 
immense production. 

Other protein feeds, such as soybean cake, peanut cake, copra 
cake, linseed meal, fish meal, and meat meal, are available as protein 
supplements. Roughly these feeds are similar in nutritive value. 
They differ somewhat in the relative protein value and in vitamins 
and inorganic matter. 


COMPOSITION OF COTTONSEED PRODUCTS 


Many cottonseed products, both concentrates and roughages, are 
used as livestock feeds. All the concentrate products have the same 
general characteristics and qualities, their chemical composition 
depending mainly on the form of manufacture and the thoroughness 

in separating out the hulls. Among the more common cottonseed 
products used as feeds are cottonseed, cottonseed meal and cake, and 
cottonseed hulls. Table 1 gives analyses representing these products, 
marketed by manufacturers to conform to the definitions adopted 
by the Association of Feed Control Officials of the United States. 

Untreated cottonseed contains a substance called gossypol, which 
is toxic to animals. This substance is made inactive by cooking the 
seed after the addition of water. Similarly, the cooking and expelling 


1Mr. Sheets left the Department in October 1934. Mr. Thompson died Oct. 6, 1924. 
The bulletin bas been revised by specialists in the Animal Nutrition and Animal Husbandry 
Divisions. 


83404°—38 1 


amen rennet 


2 FARMERS’ BULLETIN 1179 


processes to which cottonseed meal is subjected in order to remove 
the oil are in large measure destructive to the toxic principle in the 
raw seed. The extent to which each step in the varied methods of 
manufacture of cottonseed oil and cottonseed meal affects the toxicity 
of the meal is not yet determined, and it is possible, that when this 
knowledge is obtained and applied, the meal can be fed economically 
in larger quantities than at present. 


TABLE 1.—Composition of cottonseed products 1 


[Pounds of nutrients in 100 pounds] 





| 
| ee 


Product Water Ash Crude '|Fat (ether 








protein | Nitroge n-| extract) 
| Fiber | free 
| extract 
| | 














| | 
Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
Cottonseed Peis 9.1 4.0 19.6 18.9 | 28.3 | 20. 1 
Cottonseed meal and cake: | 
41 per cent protein woe 5.7 10.0 28.4 aod 
38.6 per cent protein. ------------- 6.9 5.9 12.2 29. 4 6.8 
36 per cent protein. ---.--...---.----- 7.3 5.8 13.5 30.0 6.6 
Cold-pressed cottonseed 6.9 4.2 24.2 | 30. 2 7.0 
Cottonseed hulls. --- 8.7 2.6 46. 2 | 38. 0 1.0 


i | 


1 Furnished by the Bureau of Chemistry and Soils, U. S. Department of Agriculture. 


Cottonseed is a good source of protein, potash, and phosphorus, 
but is deficient in calcium and carotene (vitamin A). An adequate 
quantity of calcium is especially important to milking or nursing 
animals and to young stock and may be supplied satisfac torily by 
legume hays or as a mineral supplement. Some nutritional failures 
attributed to cottonseed meal have been the result of using it with 
poor-quality roughages, such as hulls or straw. A satisfactory ration 
in which cottonseed meal is used as the concentrate should contain 
an adequate supply of carotene and possibly certain other nutritive 
elements supplied by such roughages as legume or other hays of good 
quality or by pasturage. 


GRADES AND CLASSES OF COTTONSEED PRODUCTS 


Cottonseed (uncrushed) was formerly used extensively as a feed 
for livestock. Its value as a source of cottonseed oil and its utilization 
for commercial purposes have greatly decreased the amount fed in 
the form of seed. Cottonseed products have largely taken the place 
of the seed as a feedstuff. Several feeding tests have indicated that 
1 pound of good-quality cottonseed meal is equal to nearly 2 pounds 
of cottonseed as a feed for fattening steers. Large rations of cotton- 
seed tend to produce scours, but when used in quantities up to 5 or 6 
pounds there is little or no trouble of this sort. 

Cottonseed contains about 20 per cent each of fat or oil and crude 
protein. Compared with a good grade of cottonseed meal it contains 
about half as much protein and about three times the content of oil. 

A ton of cottonseed will yield approximately the following quantities 
of products: Linters or short fiber, 110 pounds; hulls, 514 pounds; 
cake or meal, 954 pounds; crude oil, 303 pounds; dirt and loss in 
manufacture, 119 pounds. 

Cottonseed cake is the residue remaining after the oil has been 
pressed or extracted from the seed. Ordinarily the greater part of 
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the hulls is removed before the oil is removed. When this is done 
the amount of crude fiber in the resulting cake is proportionately 
smaller. The hulled kernels are crushed, heated, and subjected to 
great pressure to remove the oil. The residue when of prime quality 
should be a hard, boardlike cake of a yellowish color. The color is 
often an indication of the quality. The presence of hulls gives the 
cake a dark appearance. A dark color may also be caused by over- 
heating during the pressing process or by fermentation, each of which 
lessens the feeding value. 

Cottonseed cake and cottonseed meal are practically one and the 
same thing; that is, the meal is the cake in a ground form. The 
meal is most commonly used, but the cake has a distinct advantage 
in certain cases. European buyers show a preference for the cake 
for the reasons that there is less loss in handling, it is easier to judge 
the quality, and it is better adapted for feeding alone or on the 
ground. Ocean freight rates also are lower for the cake than for 
the meal. 

In the United States the cake is preferred by men who feed their 
cattle in the open where the wind may blow the meal away. On the 
range or pasture the cake is often broken up and fed in troughs or 
spread on the ground. If meal were used, the loss in feeding in this 
manner would be very large. 

Many grades and classes of cottonseed products are sold on the 
market. The grades as classified and described by the Association 
of Feed Control Officials of the United States are as follows: 

Cottonseed meal is a product of the cottonseed only, composed principally of 
the kernel with such portion of the hull as is necessary in the manufacture of oil, 
provided that nothing shall be recognized as cottonseed meal that does not con- 
form to the foregoing definition and that does not contain at least 36 per cent of 
protein. Cottonseed meal shall be graded and classed as follows: 

1. Cottonseed meal, prime quality. Cottonseed meal, prime quality, must be 
finely ground, not necessarily bolted, of sweet odor, reasonably bright in color, 
yellowish, not brown or reddish, free from excessive lint, and shall contain not 
less than 36 per cent of protein. It shall be designated and sold according to 
its protein content. Cottonseed meal with 36 per cent of protein shall be termed 
‘*36 per cent protein cottonseed meal, prime quality,’’ and higher grades simi- 
larly designated (as ‘‘43 per cent protein cottonseed meal, prime quality’’), ete. 

2. Cottonseed meal, off quality. Cottonseed meal not fulfilling the above 
requirements as to color, odor, and texture shall be graded ‘‘36 per cent protein 
cottonseed meal, off quality,’’ and higher grades similarly designated. 

Cottonseed feed is a mixture of cottonseed meal and cottonseed hulls, contain- 
ing less than 36 per cent of protein. 

Cold-pressed cottonseed is the product obtained from the subjection of the 
whole undecorticated cottonseed to the cold-pressure process for the extraction 
of oil and includes the entire cottonseed less the oil extracted. 

Ground, cold-pressed cottonseed is the product obtained by grinding cold- 
pressed cottonseed. 

Cottonseed hulls are the roughage product of cottonseed-oil manu- 
facture. The hulls are removed from the cottonseed before the oil 
is extracted. They have a very low-protein content and should be 
fed only in connection with protein-rich feeds. As a roughage the 
hulls have a lower feeding value than oat straw or corn stover, but 
are valuable where no other roughage is available. This product is 
used extensively in the South, especially for steer feeding. 

Cottonseed-hull bran is ground cottonseed hulls from which the 
lint has been removed. The feeding value of the bran is not appre- 
ciably greater than that of ordinary cottonseed hulls. 
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ECONOMY OF USING HIGH-GRADE COTTONSEED PRODUCTS 


Cottonseed products containing a high percentage of protein com- 
mand relatively high prices, but judged from the cost of the protein 
contained, they are comparatively cheap. Some feeders prefer to 
buy the lower-grade products, believing them to be more economical 
than the better grades. From the standpoint of the cost of the pro- 
tein in the feeds such men are usually deceiving themselves. These 
products are usually purchased for their protein content, and prices 
paid should be based on the protein contained in them. To show 
the value per pound of the protein in feeds at various prices and 
containing varying guaranteed analyses of protein, Table 2 has been 
prepared. 


TABLE 2.—Cost of protein per pound in feeds at various prices per ton 


| | Per cent of protein in feeds 





Cost eT } 
offeed | 12 | 16 | 20 | 2% | 2 | 32 | 36 | 38 | 41 43 45 | 
| per | 
ton | —— ——_—_____— — | 
| Cost per pound of protein 
ee | =i siete as - 


{ t 


§ ‘ents | Cents | Cents | Cents | Cents | Cents | Cents | Cents 
$10.00 | 4.17) 3.13) 2 2. 08 1.79 1. 56 1. 39 : 1. 16 1.11 
15. 00 6. 25 4. 69 3. 75 3. 4 
4 

f 






13 | 2.68 | 2.34 2. 08 1.74 1. 67 

20.00 | 8.33) 6.25 5. 00 17 | 3.57 3. 13 2. 78 2. 33 2. 22 
25.00 | 10.42 | 7.82) 6.25; 5.23) 4.47 3. 91 3. 47 2.91 2.77 
30.00 | 12.50 | 9.38 7.50 | 6.25; 5.36 4.69) 4.16 3. 48 3. 38 
| 35.00 | 14.58 | 10.94 | 8.75; 7.29) 6.25) 5.47) 4.86 4.07 3. 89 
40.00 | 16.67 | 12.50 | 10.00 | 8.33 | 7.14 6.25 | 5.55 | 4. 65 4.44 
45.00 | 18.75 14.06 | 11.25 | 9.38) 8.03 7.03 | 6.25 5. 23 5. OO 
50.00 | 20.83 | 15.63 | 12.50 | 10.42 | 8.93 | 7.81 6.94 5. 81 5. 55 
55.00 | 22.91 | 17.19 | 13.75 | 11.46} 9.82) 8.59) 7.64 6. 40 6.11 
60.00 | 25.00 | 18.75 | 15.00 | 12.50 | 10.71 9.38 | 8.33 6. 97 6. 67 
65.00 | 27.08 | 20.31 | 16.25 | 13.54 | 11.67 | 10.16) 9.03 7. 56 7. 22 
70.00 | 29.16 | 21.87 | 17.50 | 14.58 | 12.50 | 10.94) 9.72 | 8.14 7. 78 
75.00 | 31.25 | 23.44 | 18.75 | 15.62 | 13.39 | 11.72 | 10.41 8. 72 8. 33 
80.00 | 33.33 | 25.00 20.00 16.67 | 14.28 | 12.50) 11.11 9, 32 8. 89 
85. 00 | 35.41 | 26.56 | 21.25 17.71 | 15.18 | 13.28 | 11.80 9. 88 9. 44 











The poorer grades of cottonseed meal or cake usually sell only a 
little lower than the prices for the higher-grade products. By ob- 
taining commercial prices on both high-grade and low-grade products 
and referring to Table 2, one can ascertain approximately which 
feed will provide protein at the least cost. It must be remembered, 
however, that the feeding values of different feeds having essentially 
the same coefficients of digestibility are not exactly proportional to 
their respective protein contents. A low-protein feed usually has 
a higher content of carbohydrates, which may partially make up in 
feeding value for the difference in protein content. 

Good cottonseed meal contains three times as much digestible 
protein and as much digestible carbohydrates and fat combined as 
there is in wheat bran. One pound of cottonseed meal will balance 
as much corn as 3 pounds of bran. 

Sometimes -the analysis of cottonseed meal offered for sale is given 
on the tag in terms of nitrogen or of ammonia, or it may be quoted 
in those terms by feed dealers. One may readily determine the 
protein content by using the following factors: 

Multiply the nitrogen by 6.25. For example, if the analysis is 
given as 6 per cent nitrogen, then the pounds of protein in 100 pounds 
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of the meal will be 66.25, which is 37.50. This means that it is 
above the minimum requirements for prime quality cottonseed meal. 

If the analysis is given in terms of ammonia, multiply the per cent 
of ammonia by 5.15. For example, if the analysis is given as 7.5 
per cent ammonia, the protein in 100 pounds of the meal will be 


7.55.15, which is 38.62 
COTTONSEED PRODUCTS FOR VARIOUS CLASSES OF LIVESTOCK 


The rations given in the succeeding pages may be used as the 
average and may be adjusted to suit local conditions. If the sug- 
gested rations can not be used, one may substitute other feeds of 
the same general character as those included in the rations outlined. 
These rations are primarily designed to show the proper proportions 
in which to use cottonseed products and no attempt is made to cover 
all conditions. 

In discussions of feeding cottonseed products, the quantities for 
the different classes of animals are given in pounds. While it is 
important to weigh the meal as fed, yet it may be entirely satis- 
factory merely to weigh at frequent intervals the contents of a cer- 
tain measure or vessel. Table 3, giving weights and measures, may 
be helpful along this line. 


TABLE 3.—Equivalent weights and measures of cottonseed products 





| 
1 quart 1 pound 








| 
Product | weighs— |measures— 
Ss a a ae ee en 
| Pounds Quarts 
Cottonseed ___- | .8 1.3 
Cottonseed meal } 1.5 ot 
Cottonseed hulls | 3 3.3 


FATTENING CATTLE IN THE DRY LOT 


Fattening or carbohydrate feeds should be fed in conjunction with 
roughages and supplemented with feeds rich in protein. In many 
of the fattening areas the protein supply is limited, and accordingly 
is one of the factors of most importance to the cattle feeder. When 
there is an abundance of legume hay, such as clover or alfalfa, and 
its market value is not excessive, it is perhaps unnecessary to supply 
any additional protein in the form of a meal or cake. However, 
when protein can be supplied more cheaply in the latter form, it may 
be advisable to replace part of the hay with a meal or cake. 

Protein concentrates, such as cottonseed meal or cake, are used 
generally in rations in which straw, stovers, or silage makes up the 
roughage. In buying cottonseed products as a source of protein it is 
usually advisable to purchase the feed that will supply protein most 
cheaply. This can be easily determined if the percentage of protein 
and price per ton are known. For example, cottonseed meal having 
a protein content of 45 per cent and priced at $25 a ton will supply 
protein more cheaply than 36 per cent meal at $20a ton. (Table 2.) 
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In many sections of the South there is a shortage of carbohydrate 
feeds (grains) for fattening purposes, and under these conditions 
considerable quantities of cottonseed hulls are fed in conjunction 
with cottonseed meal. This type of ration is more adaptable to 
cattle 2 years old and over, and for short feeding periods. 


Suggested rations for fattening steers averaging 1,000 pounds in weight 





Ration 1 Ration 3 
Pounds Pounds 

Corn or barley (ground) _-_ ~~ 20 | Kafir or other grain sorghums_ _- 20 
Mixed hay_-_--__-_-- = 10 | Sorgo fodder_ -__- sb sc 
Cottonseed meal_______--_- 3 | Cottonseed meal or cake. iss = 4 

RatTIon 2 | Ration 4 
a eee 18 | Molasses_ - - - 53 phsh te 3 
Mixed hay___- 5 | Cottonseed hulls____- einai! San 
Corn silage______-_- tee 20 | Cottonseed meal 2 
Cottonseed meal { 





FATTENING CATTLE ON GRASS 


Cottonseed products are used liberally as supplements in the fat- 
tening of cattle on grass. Cottonseed cake is frequently used as 
the sole supplemental feed, but more often cottonseed meal or cake 
is used in a mixture with corn or other grain. A desirable mixture 
for use as a supplement for cattle on grass is 8 parts by weight of 
corn or other grain and 2 aie of cottonseed meal or cake. Cattle 
fattened on grass with a supplement are usually allowed all the feed 
they will eat once a day in addition to grass. Usually cattle on 


pasture will not eat more than one-half the feed that would ordinarily 
be eaten in dry-lot feeding. 


STOCK CATTLE 


For stock cattle the use of cottonseed meal is ordinarily confined 
to the winter period, and then only in amounts sufficient to supply 
the necessary protein. It is especially valuable to use in connection 
with cheap roughages and silages. For stock cattle weighing from 
500 to 750 pounds, from 1 to 2 pounds of the meal is e ‘nough to balance 
most roughage rations properly. If legume hays, suc h as alfalfa or 
clover, constitute half or more of the roughage ration, there is little 
or no need of the use of cottonseed meal. 

Few combinations are more economical than a ration of corn silage 
and cottonseed meal for wintering stock cattle. One to two pounds 
of cottonseed meal combined with whatever silage stock cattle will 
eat should keep them in good, thrifty condition and cause them to 
make a satisfactory gain. The cost of wintering such cattle can usu- 
ally be lessened by permitting them to run in the stalk fields and 
giving them feed at night only. Straw and other roughages which 
can not be used to advantage in any other way may be fed with 
silage and cottonseed meal. 
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Suggested rations for wintering stockers averaging 750 pounds in weight 





Ration 1 Ration 3 
Pounds Pounds 
Corn (or sorgo) silage____- 25 | Cottonseed hulls 15 to 20 
Oat or wheat straw ._... Unlimited. | Grass hay ----_-.- 5 
Cottonseed meal _ - BS 44 to 1% | Cottonseed meal 2 
| 

Ration 2 Ration 4 
Corn (or sorgo) silage-_-_--- 25 | Cottonseed cake_ -__- 1 to 144 
ORR GF CONN 2 on een 2 | Silage, to supplement winter 
Cottonseed meal- - - - ae | Peswres._...<.. zs 15 to 20 
Straw or stover_ -—_- Unlimited. 
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FIGURE 1.—Cottonseed meal and corn silage make a good feed combination for beef cattle. The meal 
supplies the protein which the silage lacks 


BREEDING CATTLE 


In feeding cottonseed meal to beef cows, two classifications may 
be made—dry cows and cows that nurse calves. The dry cows may 
be handled in much the same manner as stock cattle. The amount 
of cottonseed meal that should be fed to this class of cows depends 
on the other feeds used. Some feeders use excessive quantities of 
cottonseed meal, causing the cost of the ration to become uneconom- 
ically high. From 1 to 1% pounds of cottonseed meal may be fed 
daily with other feeds, such as corn silage and good hay. Where 
corn silage is available, a good ration for breeding cows is 25 to 30 
pounds silage, from 1 to 1% pounds cottonseed meal or cake, and 
other roughage, such as stalks in the field, corn stover, hay, or straw 
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Cows that are nursing calves should receive more protein supple- 
ments than dry cows, but the amounts fed should not be greater 
than is necessary to balance properly the other feeds, which may 
consist largely of roughages. Ordinarily beef cows raising calves are 


fed not more than 2 pounds each daily, and then only during the 
winter period. 


Suggested rations for wintering beef breeding cows averaging 1,000 pounds in weight 


Ration 1 Ration 3 
Pounds Pounds 
COPmiAUnRe 52000 oo ee 25 to 30 | Grass hay or stover_____-_- 18 to 20 
Cereal straw or stover__._. Unlimited. | Cottonseed meal or cake_- 1% to 2 
Cottonseed meal________- 1 to 1% 
RaTIon 4 
RatTIon 2 
Kafir (or milo) silage_ ____ 30 to 35 
Corn (or sorgo) silage-_-_-_- 25 to 30 | Kafir or milo stover or ce- 
Cottonseed meal_________ 1 to 1% real straw. =..-....-... Unlimited. 
Winter pasture. Cottonseed meal or cake- _- 1% 


DAIRY COWS 


Cottonseed meal is a valuable feed for dairy cows. It is a relatively 
cheap source of protein, and can be used safely in such quantities as 
are needed to provide sufficient protein in the ration. In feeding 
cottonseed meal, however, certain precautions should be observed 
which apply in large measure to the feeding of any other high-protein 
concentrate. It should be fed with nicely cured hays, silage, pasture, 
or other green forage. If it is fed in this way, any reasonable quantity 
may be fed without injury to the cow. Harmful effects of rations 
containing cottonseed meal or other high-protein concentrate have 
been reported only when the roughage fed with the concentrate con- 
sisted of cottonseed hulls, wheat straw, or other inferior material. 

When large quantities of cottonseed meal and a poor roughage are 
fed to dairy cows, the butter produced is hard, tallowy, and light in 
color; however, moderate quantities fed with good roughage do not 
result in butter of undesirable quality. Some kinds of feeds tend to 
result in a soft butter and the addition of some cottonseed meal to 
them in the ration results in a butter of satisfactory body. 


Suggested rations for a 1,000-pound dairy cow, giving 25 pounds of 4 per cent milk 


daily 
Ration 1 Ration 3 
Pounds Pounds 
ROR shag fe es ht 10 Barley (oroat) hay. ............ 15 
Corn (or sorgo) silage__.....---- 35 Clover or alfalfa hay_____..-._--- 5 
rau Corn. : eee 3 Dried beet pulp- - - ---- eee t 6 
We GWG MMM 28 5 fo ew Cottonseed meal____....... i te 3 
Cottonseed meal... ......-..... 2 
Ration 4 
Ration 2 
Corn (or sorgo) silage-__-_---.-- 35 
Ponte (mangeels) .. ss c55508% 40 CTR i ook eo Se Sulon 10 
WEY AY 2 foc ne Sea e 15 er enOnee oof cout eno tees 3 
Corn-and-cob meal_____-.-.---- 3 Cottonseed meal_........=.....- 4 
Arse MATICY 08 ck ok cee esc 3 
Cottonseed meal___-.-.-.------ 2% 











} 


| 
| 
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FEEDING COTTONSEED PRODUCTS TO LIVESTOCK 
BULLS AND YOUNG STOCK 


Bulls should receive a liberal quantity of protein-rich feeds. Cot- 
tonseed meal or cake may be used for the bull to the extent of from 
2 to 4 pounds, with other concentrates, such as bran, corn, and oats. 

It is highly important that young stock of both beef and dairy 
breeds intended for breeding purposes be supplied with an abundance 
of protein and mineral matter. However, it may not be advisable 
to feed calves up to 6 months of age more than one-half pound per 
head per day. Calves at 1 year of age may be fed up to 2% pounds. 


HOGS 


Cottonseed meal may be fed safely to hogs to the extent of 9 per 
cent of the total ration. The most economical method of feeding it, 
however, is to mix it with tankage, linseed meal, or alfalfa meal, 
and then not to exceed 50 per cent of such mixture. 

Before the use of cottonseed meal became general, cattle feeders 
believed that hogs following the steers in the feed lot might become 
poisoned. Experience has shown, however, that no detrimental 
results follow this practice. Evidently the toxic substances have 
become neutralized in the process of digestion. When the meal 
or cake fed to the cattle is not accessible to the pigs, there is no 
danger that the pigs will be poisoned by eating the waste feed in the 
droppings. 

HORSES 


Cottonseed meal may be used as a protein supplement in rations 
for horses and mules. Its use is recommended only in limited quan- 
tities, and then care must be exercised in obtaining cottonseed meal 
of good quality. 

Cottonseed meal has met with some disfavor among horse feeders 
because they say it causes digestive disorders. There may be con- 
siderable truth in this statement, because many horses have been 
killed by the feeding of excessive quantities of cottonseed meal. In 
too many cases, however, the quality has not always been the best 
or the quantity safeguarded. Horses are very susceptible to injury 
from eating moldy feed, and this applies particularly to the use of 
cottonseed products. In the South, plantation owners often feed 
their mules on cottonseed meal in conjunction with corn with appar- 
ently good results. Often it is used in connection with black-strap 
molasses and grain. 

The meal should be given to horses gradually at first and it should 
always be used as a supplement to a carbonaceous feed, such as corn. 
The meal is not relished by horses and, being unpalatable, it should be 
well incorporated with other feeds. While it has been fed in larger 
quantities in a few cases, the best results may be obtained by limiting 
the amount to from 1 to 1% pounds per 1 000 pounds live w ‘eight and 
by giving special attention to the horses receiving the c -ottonseed meal. 


cn 
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Suggested rations for a 1,000-pound horse at medium work 


Ration 1 ATION ¢ 

LATION aii Ration 3 peniete 

SB Ass foe ok a wei Sisal ae Rolled barley - - akin Le 10 

Timothy hay--_-_--.. : 12 Oat Hay. 2os.2. s 12 

Cottonseed meal - Metre Se 34 | Cottonseed meal _ - 2S oh eich 1 
Ration 4 


Ration 2 


| Shelled corn (dent) : 9 

Shelled corn (dent) __.... 8 | Molasses (cane) - -- ee 2 

Wheat bran__-_-_- ; . 4 Cowpea hay - -- - : ‘ 6 

Mixed timothy and clover hay 10 | Sorgo fodder- --- gee te 6 

Cottonseed meal 34 | Cottonseed meal. l 
SHEEP 


In feeding sheep it is highly important to balance properly the 
rations used. Protein-rich concentrates can be used advantageouslv 





FIGURE 2.—Best carload of grade lambs from range ewes at the 1925 International Livestock Ex- 
position. Fed and exhibited by Purdue University Agricultural Experiment Station. These 
lambs received a ration consisting, by weight, of seven parts of corn and one part of cottonseed 
meal fed with corn silage and clover hay 


for this purpose (fig. 2). Cottonseed meal and cake have been used 
for fattening sheep with satisfactory results. In limited quantities 
they have been found one of the best types of protein-rich supple- 
ments for sheep. 

Cottonseed meal and cake are also used to advantage in limited 
quantities for breeding ewes. One-half pound a day meets their 
requirements for a protein-rich concentrate, although these feeds 
are usually fed in connection with grains, forming from 10 to 15 
percent of the grain ration. 

Sheep should be started on cottonseed products in small quantities. 
Lambs when on full feed should receive not more than one-third of 
a pound a day when fed on other concentrates, and only one-eighth 
to one-fourth of a pound in combination with other grains. It is 
advisable to use cottonseed meal in connection with corn, oats, or 
similar grain. Sheep usually relish cottonseed cake more than the 
finely ground meal. 





“= 











FEEDING COTTONSEED PRODUCTS TO LIVESTOCK 








Suggested rations for a 60-pound fattening lamb 





RATION | RATION 3 
Pounds | Pounds 
Shelled corn 1.0 | Corn silage 1.2 
Grass hay 1.0 | Barley 1.0 
Cottonseed meal _ .25 | Cottonseed meal ay 
| Clover hay i. 

RATION 2 

Shelled corn 1.2 RATION 4 
Alfalfa .4 | Barley a, hae 
Corn silage a¢ Wet beet pulp 3. 0 
Cottonseed meal .2 | Cottonseed meal > 
| Prairie hay : 1.0 

POULTRY 


Cottonseed meal is a fair source of protein for diets to be fed to 
growing chicks, but it should not be used in diets for laying chickens 
because of the effect it has on yolk color. When large quantities of 
cottonseed meal—30 per cent or more—are included in the diet of 
laying hens, most of the eggs will have mottled yolks. When such 
eggs are stored for a few weeks, the yolks may acquire a brown or 
chocolate color. Even if as little as 5 per cent of cottonseed meal is 
fed, mottling and off colors may develop in the yolks after they have 
been stored a few months. 

Although cottonseed meal should not be fed to laying chickens, it 
may be used to advantage in diets for growing chicks. The following 
mash diets contain the proper quantities of cottonseed meal. 


ALL-MaAsuH STARTING AND GROWING STARTING AND GROWING Masu WITH 


Diet Wuicu Grain Is To Be Fep AFTER 
Pounds THE Cuicks ARE 4 TO 6 WEEKs OLD 

Ground yellow corn 39. 0 ; 
Finely ground oats 10-0'| .. Pounds 
Wheat middlings _ - 16.0 | Ground yellow corn 25. 3 
Dried skim milk 10.0 Finely ground oats 10. 0 
Meat-and-bone scrap 5.0 | Wheat middlings 20. 0 
Fish meal__. 5.0 | Dried skim milk 10. 0 
Alfalfa leaf meal 5. 0 Meat-and-bone serap 5. 0 
Cottonseed meal 8.0 Fish meal . 5.0 
Ground limestone 1.0 | Alfalfa leaf meal 10. 0 
Salt mixture _ _ _ 0. 5 | Cottonseed meal 10. 0 
Cod-liver oil_ __ 0.5 | Ground limestone 7 
___ | Salt mixture 1. 0 
Total 100. 0 | Special steamed bonemeal 1.0 
| Cod-liver oil_ _- 1.0 
Total 100. 0 


~ 


The salt mixture is prepared by mixing 100 parts of salt and 2.2 
parts of anhydrous manganous sulphate. If anhydrous manganous 
sulphate is not available, 3.2 parts of manganous sulphate-tetra- 
hydrate may be used. These mixtures are preferable to salt alone. 

The grain to be fed with the above starting and growing mash may 
consist (1) entirely of corn, (2) of equal parts of corn and wheat, (3) 
of equal parts of corn, wheat, and oats, (4) of 2 parts of corn and 1 
part of oats, or (5) of any other suitable grain or combination of grains. 


COTTONSEED MEAL OR CAKE FOR PASTURE FEEDING 


For years feeders, of the Southwest particularly, have used from 1 
to 2 pounds of cottonseed cake for feeding cows and steers on range 
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in the fall and winter. Somewhat more cottonseed cake or some 
roughage as suggested on pages 6 and 7 should be fed when the 
grass is covered with snow and also Justia periods of grass shortage. 
The fattening of cattle on grass with cottonseed cake during the 
spring and summer months has been found during more recent years 
to be an economical practice. The cake is usually preferred to the 
meal for grass feeding. In regard to feeding cake in preference to 
meal, a former public ation of the bureau is here quoted.’ 

There are several advantages in feeding cake in place of meal, especially in 
summer feeding. A rain does not render the cake unpalatable, but it will often 
put the meal in such a condition that the cattle will not eat it. Again, no loss 
is incurred with the cake during windy days, whereas the meal, when fed in the 
open pasture, is sometimes wasted on account of the high winds. Furthermore, 
the cake requires chewing before being swallowed and therefore must be eaten 
very much slower than the meal, so when a number of steers are being fed 
together the greedy one has little chance to get enough cake to produce scours. 
When cottonseed meal is fed, the greedy steer often scours, because he can bolt 
the meal and get more than his share; this not only injures the steer but makes 
the bunch ‘feed out” unevenly. 

In experiments conducted in the Southeast by the Bureau of Animal 
Industry in which the cake was fed in troughs in the pasture, it was 
found after several years’ work that the feeding of cottonseed cake to 
rattle on pasture caused the cattle to fatten more rapidly, to develop 
greater finish, and to make greater profits in most cases than with 
similar cattle which received” pasture alone. The value of the cake 
as a supplement to pasture, of course, depends to a considerable 
extent on the nature of the pasture grasses, its use for legumes not 
being so profitable as with true grasses. As a rule, however, the 
feeding of cottonseed cake on good grass pasture is not highly prof- 
itable.. The stage of maturity “of the grass is also of significance in 
this connection, because dry, mature grass is of a more carbonaceous 
nature than grass in earlier stages of erowth. 


EXPERIMENTAL RESULTS SHOWING THE VALUE OF COTTONSEED 
PRODUCTS IN RATIONS 


VALUE OF PROTEIN SUPPLEMENT FOR STEER FEEDING 


Numerous experiments have conclusively shown the value of pro- 
tein supplements when added to rations deficient in protein. The 
following summary covers four experiments, averaging 132 days, 
with 2-year-old steers, in which a nitrogenous supplement was added 
to a ration of corn and a carbonaceous roughage. 


TABLE 4.—Summary of four feeding experiments showing the value of a protein 
supplement } 


| “Feed ee r 100 pounts gain 


euenee' Average | Concentrates | 


Ration | of daily | Carbo- 
steers gain Protein | Naceous 
Corn 





| 
| | supple- | roughage 
| | | ment 





| Pounds | Pounds Peuide — 
522 


Corn and carbonaceous roughage 44 | 1. 60 | BES Wsdéncccen 522 
Corn, protein supplement, and c arbonaceous Tough- | | | | 


RG baie ke knees dr nescieoreaslsee pincer acon eiPapee 54 2. 20 766 96 | 402 


1 Bulletin references: Illinois Experiment Station Bulletin 83; Indiana Experiment Station Bulletin 
115; Nebraska Experiment Station Bulletins 90 and 93. 





3 Bureau of Animal Industry Bulletin 131, Beef Production in Alabama. Out of print. 
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The addition of the protein supplement increased the average daily 
gain 0.6 pound a day and reduced the total concentrates required to 
produce 100 pounds gain from 1,082 pounds to 862 pounds and the 
roughage from 522 pounds to 402 pounds. 


COTTONSEED MEAL COMPARED WITH OTHER CONCENTRATES FOR DAIRY COWS 


Many experiment stations have fed cottonseed meal to dairy cows 
in order to compare it with other protein feeds. A condensed state- 
ment of the results obtained is shown in Table 5. 


TABLE 5.—Results of feeding experiments showing relative value of cottonseed meal 
and other concentrates 


Station | Feed with which compared Result 
Florida oad Velvetbeans in pod - -- Cottonseed meal worth from 1.5 to 2.5 times 
| as Much. 
Maine ‘ ; Gluten meal. -_-.-..-.........| Cottonseed meal superior. 
Massachusetts PSs. cebcacsentaae Do. 
Do Ground soybeans eee Practically the same. 
Mississippi Cottonseed_.._..............| Cottonseed meal superior. 
Pais = sam GO Za _....-------| 1 pound cottonseed meal is equal to 1.71 
pounds cottonseed. 
a penis Velvetbeans in pod_---.----- 3 pounds velvetbeans superior to 2 pounds 
| cottonseed meal. 
New Jersey _ Equal parts wheat bran and | 4.5 pounds cottonseed meal are practically 
dried brewers’ grains. | equal to 10 pounds of the other feeds 
Do Ground soybeans ....---| Practically the same. 
Pennsylvania WIE DG atcncasnnccs Cottonseed meal increased yield about 20 per 
cent. 
South Carolina Velvethbean meal___- _...| Cottonseed meal slightly superior 
DO. =: a Wheat bran ..-----------| 1.5 pounds cottonseed meal slightly superior 
| _to3 pounds wheat bran. 
Tennessee cor Ground soybeans_ -___-.-_- | Practically the same. 
U. S. Department cf Agri- | Fish meal_- t .---| 1 pound fish meal is equal to 1.24 pounds 
culture. cottonseed meal. 
Saat cee anwenin Peanut feed..._......_._....-..| 1 pound cottonseed meal is equal to 1.36 
| pounds peanut feed. 
Dis cannsinnee 33 Velvetbean meal__-_.----.- 1 pound cottonseed meal is equal to 1.54 


pcunds velvetbean meal 
Cottonseed meal is higher in protein than any. other feed with 
which a comparison was made with the exception of fish meal. It 
will be noted in Table 5 that in no case did a feed containing a smaller 
percentage of protein than the cottonseed meal prove to be better than 
cottonseed meal. In this comparison the only feed showing results 
superior to those obtained from cottonseed meal was fish meal. 


PASTURE SUPPLEMENTED WITH COTTONSEED CAKE 


TABLE 6.— Value of cottonseed products as a supplement to pasture in steer feeding ! 








| | Average | Concen-| Selling 
Lot | Ration daily |tratesfed| price of 
| gain | daily | cattle 


Profit 
per steer 








Pounds | Pounes 
Lot A Pasture alone 1. 52 $3. 66 $2. 86 
Lot B | Pasture plus cottonseed cake 2.3 3.31 4. 53 10. 42 





1 From Bureau of Animal Industry Bulletin 131. 


The addition of 3.31 pounds of cottonseed cake a day as a supple- 
ment to the grass increased the daily gain 0.80 pound, or from 1.52 to 
2.32 pounds. The use of the protein supplement increased the selling 
prices of the cake-fed cattle, so that they made a much greater profit 
than the cattle receiving grass alone. 
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COTTONSEED MEAL AS A SUPPLEMENT TO CORN AND A CARBONACEOUS ROUGH- 
AGE FOR FATTENING LAMBS 


In Table 7 the results of four experiments, averaging 80 days, 
show the effect of adding cottonseed or linseed meal to a ration of 
timothy hay and corn. 


TaBLE 7.—Effect of cottonseed meal or linseed meal as a supplement to timothy 
hay and corn for lambs ! 


Feed for 100 
; pounds gain 
Ration Daily oa 7 


Sout Concen- | bene 
trates oe 


Pounds | Pounds | Pounds | Pounds 
7 . ; 1.2 
Timothy hay -_-- 1.0 
Ss forpencoinn 7 2 
Timothy hay 1 
Cottonseed (or linseed) meal 


0. 23 520 448 


\ 
f 
. 30 | 463 | 334 


From Ohio Experiment Station Bulletin 245, Minnesota Experiment Station Bulletin 31, and Indiana 
Experiment Station Bulletin 162. 


The use of a small quantity of protein-rich concentrate increased 
the daily gains 30 per cent and made a saving of 57 pounds of con- 
centrates and 114 pounds of roughage per 100 pounds gain. 


LINSEED MEAL AND COTTONSEED MEAL FOR FATTENING SHEEP 


TABLE 8.—Summaries of sheep-fattening experiments showing comparative value 
of linseed meal and cottonseed meal ! 


Feed for 100 
+o . pounds gain 

Ration | Initial Daily eae 
: | weight | gain 


| Concen- | 


; trates 


Ohio station, 112-day trial | 
Lot 1. 40 lambs— Pounds | Pounds | Pounds | Pounds | Pounds 
Linseed meal___-- 0.2 | | 
Shelled corn -- Z 1.0 |} 65 | 0.30 | 
Clover or alfalfa hay ‘ aoe Soci eee { 
Lot 2. 40 lambs 
Cottonseed meal : se Siew eaihicns ee 
Shelled corn__--- : yada her cs 
Clover or alfalfa hay 5 
Missouri station, 98-day trial: 
Lot 1. 20 yearling wethers 
Linseed meal 
Shelled corn. 
Clover hay 7 
Lot 2. 20 yearling wethers- 
Cottonseed meal : sp agit eee me as 
Shelled corn__- - ; 78 | . 24 | Sil 
Clover hay é A | | 


397 | 497 


! From Ohio Experiment Station Bulletin 179 and Missouri Experiment Station Bulletin 115. 


In the trials listed in Table 8 cottonseed meal and linseed meal 
showed substantially the same value for balancing the rations of 
fattening lambs and wethers. Whether to use cottonseed or linseed 
meal as a protein supplement for fattening sheep depends to a very 
large extent on their relative prices and availability. 
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